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Volatility of Selenium 
and its Compounds 


in the 


by J. B. KRAK? 





Abstract 

HE volatility of selenium in making selenium ruby glass has 

been studied. About 75% of the selenium added to the batch 
was lost by volatilization. Sodium selenite and barium selenite 
were stable at 950°C and are probably stable at higher tempera- 
tures. Regardless of whether selenium or the compounds studied 
are used, the resulting glass contains about equal amounts oi 
selenium. Methods of preparing sodium and barium selenites are 
described. An outline is given of an analytical procedure by which 
selenium is determined in glass. 


waanneeevinttrssiseetonny 


Introduction 
ROBABLY never in history has 
colored glass reached present day 


the production of 
proportions. This 
is due to the heavy demand for colored table settings, lamp 
bases, lamps, colored automobile lenses, and traffic signal 
glass. There is also a marked revival of interest in cathedral 
glass. 

Colored glasses may be divided into two groups: (1) 
coloring substances in true solution and (2) coloring material 
in a collodial state. There is no sharp line of demarcation 
between these two classes. 

Colors of short wave-length, up to greenish yellow, belong 
to the first class. These are produced by manganese, cobalt, 
copper, and uranium (either alone or in combination) 
through formation of metal silicates. They are best obtained 
under oxidizing conditions, e.g., by the use of alkali metal 
nitrates. 

Colors of medium wave-length, yellow and orange, may 
be produced by cadmium sulphide, antimony sulphide, 
sulphur or the like, without the addition of either oxidizing 
or reducing agents. 

The colors of the longest wave-length are produced by 
gold, copper, or selenium in the elemental state. These are 


1Presented at the annual meeting, American Crramic Socrery, Chicago, 
Ill., February, 1929 (Grass Division). Reprinted from the Journal of the 
American Ceramic Society, Vol. 12, No. 8. 

*THe RoessteR ANp HassLacHER Cuemipat Co., Gtass EXPERIMENTAL 
Station, Perth Amboy, New Jersey. 


manufacture of ruby glass: 


obtained in the glass by reducing agents such as bone ash, 
tartaric acid, stannous oxide, etc. 

Glasses of the first class, up to the yellows, are not dif- 
ficult to produce. The depth of the color varies directly with 
the amount of coloring material added, subject somewhat 
to fire conditions. When these are controlled, results do 
not vary much from day to day. 

Yellow glass is quite difficult to control. Besides being 
sensitive to fire conditions, the color depends to some extent 
on the heat treatment of the glass; glass colored by sulphur 
deepens in color on reheating. 

Red glass is even more dependent on heat treatment. 
When it is cooled rapidly, red glass may not show any 
or only a faint color. Upon reheating this glass to near the 


softening point it “strikes color” 


and this color becomes 
deeper, the longer it is kept at a suitable temperature. In 
the vernacular of the glasshouse this is called “flashing.” 

A distinction must be made between flash ruby and pot 
ruby. The latter does not need to be reheated to the soften- 
ing point to show ruby color. In certain batches (which to 
a large extent have been kept secret) the red color appears 
even when the glass is cooled rapidly. Glassmakers call such 
glass “pot ruby.” The color depth of such glass can be 
further increased by flashing. 

In contrast with copper ruby, known in antiquity, and 
gold ruby, known as early as 1650 (Kunckel), selenium 
ruby is of recent origin. 
prior to 1891.8 

The main difficulty connected with the use of this element 
is its volatility. When heated to 682° C, it volatilizes com- 
pletely. At this temperature the reaction between the batch 
ingredients is just beginning and it is obvious, therefore 
that its loss must be considerable. 


There is no record of it being made 


“ 8 “Selenium.” F. Welz. Ger. Pat. No. 63,558, Berichte, 25, 819 (1297), 
Selenites. and Selenates,’’ Ger. Pat. No. 74,565. Berichte, 27, 777 (1894). 


*This is the average of figures publisked by Troost (664° C.) 2 
Berzelius (700° C.). I , ‘ 06 >.) and 
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Nature of the Selenium Color 
The literature does not give a satisfactory explanation 
Fenaroli® states that 
selenium glass high in alkali, made under strongly reduc- 
ing conditions, has a chestnut color resembling that of a 


of the nature of the selenium color. 


water solution of alkalipolyselenide and contains polysel- 
enides in true solution. He adds that in more acidic glasses, 
resembling the commercial types, 

and 
conditions 


under reducing 
alkali 
the 


sele- 


moderately 
the 
with 


part of 
selenide is dissociated 
formation of elementary 
nium; causing the familiar ruby 
color. 


? were: 
Treadwell® states that the 


red 
color is due to colloidal selenium, 
and points out the similarity in 


ruby glass. 


color between selenium ruby glass 


and a colloidal solution of sele- 2. To investigate conditions 
nium in water. producing pot ruby. 
Glassmakers know that the 


depth of the selenium color is not 


The Objects 


of this Investigation 


1. To determine the amount 
of selenium lost in making 


3. To determine 
the use of selenium com- 


house have led him to the conclusion that selenium does 
not enter into combination with the other batch ingredients. 
What does not volatilize during the melting process remains 
entrapped in the molten glass as a vapor in an extremely 
fine state of division. Upon rapid cooling this fine state 
of division persists in glasses of low fluidity and of rapid 
setting properties. In these the selenium molecules do not 

have the opportunity to condense 

into particles even of colloidal di- 

mensions. Hence, 
the 
sulphur, added as 
phide. 


the glass as- 


sumes amber color due to 


sul- 
Upon reheating the glass 


cadmium 


to the softening point the selenium 
in given time and opportunity to 
collect into particles of colloidal 
size. If kept at this temperature 
long enough the particles will 
grow so large as to cause opacity. 
If such opaque glass is subse- 
winether quently heated to complete fusion 
the selenium again enters into the 


solely dependent on the amount of pounds decreases the loss of vapor phase, and upon rapid 
selenium present in glass. Flash- selenium. cooling again yields an amber 
ing ruby glass appears to favor colored glass that can be flashed 
the separation of colloidal to produce ruby color. 

selenium. The longer the glass is If our theory is correct, the dif- 


flashed, the deeper the color be- 

comes until the particles become visible and opacity ensues. 
Glass low in selenium when flashed longer than glass high 
in selenium may show a deeper color. Fenaroli believes that 
only a small amount of the total selenium in glass is dis- 


He 
states that selenium is partly present as selenide and that 


sociated, and takes part in the coloration of the glass. 


upon solution in hydrofluoric acid hydrogen selenide is 
formed. No data are shown to prove this. 

Just why certain batches give flash ruby and others pot 
ruby has never been satisfactorily explained. It is known 
that the amount of selenium in the glass is not the deciding 
factor. Experiments have shown that a glass containing 
0.4 per cent selenium became light amber on cooling and 
had to be flashed to develop the ruby color. On the other 
hand, glass made with a different batch, containing 0.2 per 
cent selenium, was ruby from the pot. It is probable that 
the viscosity and the rate of setting affects the developing 
of the proper red color in glass. This was studied in con- 
siderable detail in the case of gold ruby by Zsigmundy. 
The selenium particles probably collect around nuclei serv- 
ing as centers of growth which become large enough to cause 
a red color. 

When the amount of selenium in a pot ruby formula is 
decreased, the color intensity does not decrease in like pro- 
portion. Below a certain minimum, however, (varying with 
different formulas) the pot ruby becomes a flash ruby, that 
is, it shows an amber color and must be reheated to the 
softening point to develop the ruby color. 

The writer’s experiments and experience in the glass- 





5 Fenaroli, Kolloid Zeit., pp. 55-58 (1915). 
¢ Treadwell, Keram, Rund., 20, 220-21 (1912). 


ference between pot ruby and flash 
ruby (assuming that both cantain the same quantity of 
selenium) becomes a difference in the viscosity and the 
rate of setting of the glass; in other words, it becomes de- 
pendent on the chemical composition. A fluid slow setting 
glass will give pot ruby, a highly viscous, rapidly setting 
glass gives a flash ruby. 
We have found that if the selenium in glass falls below 
a certain amount, even a slowly setting, very fluid glass will 
not show a red color unless it is kept at the favorable temp- 
erature for some time. It was found that glasses containing 
as little as 0.08 per cent selenium can still be flashed and 
give a good ruby color. The lowest limit has not been in- 
vestigated. Evidently the coloring power of colloidal sel- 
enium is quite strong. 


Loss of Selenium to Glass Industry 


In 1926, 114,307 pounds of selenium valued at $438,000 
were produced in the United States.* Assuming that one-half 
of this amount was used for the manufacture of glass, and 
that one-half of this quantity was lost by volatilization, it 
can be conservatively estimated that the loss thus suffered 
by the glass industry is well over $100,000 annually. 

But this is not the only source of loss: Many glassmakers 
cannot stop to flash their ware. Mass production of auto- 
mobile lenses cannot proceed if every one has to be flashed; 
a large sheet of cathedral glass is difficult to flash evenly. 
In these branches only pot ruby can be used profitably and 
when glass turns amber it means a considerable loss. Since 
ruby batches contain zinc oxide at 8 cents per pound, sel- 





TMineral Resources of the U. S., 1926. 
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enium at $1.90, and cadmium sulphide at $1.40, the loss 
of a batch is a sericus matter. 

If a batch that has been previously giving pot ruby turns 
amber or colorless, it is due to excessive volatilization of 
selenium. This, in turn, may be due to too high a tempera- 
ture or too long a heating period. Selenium is fired out 
rapidly above 1400° C regardless of whether it is added 
as sodium or barium selenite, or as metallic selenium. 

To decrease the loss of selenium it has been proposed 
to use sodium selenite or barium selenite in the belief that 
as these compounds of selenium are more stable at glass- 
melting temperatures they will not release the selenium 
until the batch is completely melted. We have found that 
this is not the case, and that no saving of selenium is 
effected. 

Experimental 

Sodium selenite and barium selenite were prepared and 
heated to 950° C. At this temperature sodium selenite is 
a liquid, and is somewhat volatile. Barium selenite remains 
a solid and shows only a slight sintering. Samples, after 
being kept at 950° C for 15 minutes, showed the follow- 
ing composition: 


Sodium selenite: theoretical Se........ = 45.7% 
Deseme bebe: Se. oo. ics vec edese cc: = 45.5% 
After heating to 950°C: Se ........... = 43.8% 
Barium selenite: theoretical Se........ = 29.9% 
ee a ee ee errr rrere = 30.2% 
After heating to 950°C: Se .......... = 29.4% 


These results indicate that there is some ground for the 
belief that in these compounds we have a means of intro- 
ducing selenium that will decrease the loss of this element. 
PREPARATION OF SODIUM SELENITE AND BARIUM SELENITE 

This was done as follows: (1) solution of metallic sel- 
enium in concentrated nitric acid, using about 150 cc HNO,, 
specific gravity 1.38, to 100 g. of selenium; (2) evaporation 

















NO. 8 FURNACE USED FOR MELTING BATCHES 
to dryness; (3) solution of the residue in water; (4) ad- 
dition of sodium hydroxide; (5) evaporization to dryness. 
Sodium selenite is very hydroscopic. 


EQUATIONS 
(a) Se+2HNOs=H2SeO3-+-nitrogen oxides 
(b) H2.SeO3+2 NaOH=NaeSeO3+2 HeO 





BaRtuM SELENITE 
Steps 1, 2, and 3 as above; (4) addition of barium hy- 
droxide; (5) filtration of insoluble barium selenite. 
Barium selenite is not hydroscopic. 


EQUATIONS 


(a) as above 
(b) HeSeO3+ Ba(OH)o—BaSeO3+2 H2O 


Three experimental melts were made, using the same 
batch, and equal amounts of selenium (1) as metallic sel- 
enium, (2) as sodium selenite, (3) as barium selenite. 

The furnace used was a No. 3 melter furnished by the 
American Gas Furnace Company, having a one-inch thermo- 
couple hole. The temperature was measured with a py- 
rometer. The batch was melted in a fireclay crucible with 
closely fitting cover. About 1450 g. of glass were produced. 

The glass was melted at temperatures ranging from 1310 
to 1380° C for eight hours. It was poured into a metal pan 
having a thin layer of fine sand on.the. bottom. The pan 
was transferred to an electrically heated annealing furnace 
(510° C) and was cooled for 15 hours. 

The sand was scraped off the bottom of the slab leaving 
the surface rough. The upper surface showed a fine polish. 


Method to Determine Selenium in Glass 
Transfer 5 g. of finely powdered glass to a platinum 
dish, moisten with water, add 25 cc. HNOs (concentrated), 
followed by 50cc. of HF (48 per cent). 
steam bath with frequent stirring. 


Evaporate on a 
Repeat the operation 
using 10cc. HNOs and 20 cc. HF and evaporate to dryness. 

Add 75 cc. H2O (cold) and 20 cc. HCl (concentrated). 
Stir until all soluble matter is dissolved. Filter and wash 
with (cold) 10 per cent HCl. The volume of the filtrate 
should not exceed 175 cc. Add 150 cc. HCl (concentrated), 
and gas with SOs. Filter on a perforated porcelain crucible, 
wash with 3 per cent HCl, and finally with water. Dry at 
100° C and weigh. Ignite and reweigh. 

To the filtrate add 250 cc. HeO, almost neutralize with 
NH,OH, and again gas with SOs. This will precipitate 
any tellurium present. This element was never found in 
these experiments. 

Obviously no scientific accuracy can be expected from 
melts made under the conditions described. Yet, the experi- 
ments more closely duplicate actual glasshouse conditions 
than if they had been conducted with greater precision. 
While the results obtained may not be absolute, they have 
relative values. - 

It is also realized that the method of analysis is not un- 
assailable. If selenides are formed, they may escape oxida- 
tion by the nitric-hydrofluoric acid mixture, and pass off 
as selenium fluoride. Lack of time has prevented investigat- 
ing this matter. 
method was made by analyzing a ruby glass according to 
the method described. Then the analysis was repeated with 
a known quantity of sodium selenite added to the platinum 
dish containing the sample, previous to adding the nitric 
and hydrofluoric acids. The selenium was completely re- 
covered under these conditions, showing that it is not vola- 
tilized if present as selenite. 


The only check on the accuracy of the 
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TABLE I 


VOLATILITY OF SELENIUM 


Summary of Experiments 


Selenium Selenium in Glass Pot 
Ex peri- Added to -— A. — Selenium Color 
ment Batch A (Calculated) (Found) (Lost) of 
No. (g.) (%) (%) (%) Glass 
1 12 0.83 0.18 78 red 
2 11 0.76 0.18 76 red 
3 10 0.69 0.18 74 red 
4 8 0.55 0.15 3 amber* 
5 6 0.41 0.14 66 amber* 
*Flashing brought out the red color 
Calculated Glass 
Composition 
Batch A Grams Per Cent 
BREE eee OPT Te EE re 1000 SiO, 69.00 
NO a Oe on Terre ee 400 Na.O 17.03 
ns oe chan en de eKeuee 80 ZnO 5.52 
eS ree he ee ere oe 80 3.0, 5.13 
I | RR re rr eer re 80 
DOR Ns ct veck wadbe eke nwees 20 CaO 0.74 
P.O, 0.63 
Cadmium sulphide .............. 16 CdS* 1.11 
IN 55 oak nA'ese-ebasi ends see table Se see table 


*Assumed to remain unchanged, to simplify calculation. 


TABLE II 
RELATIVE VOLATILITY OF SELENIUM, Soptt 
Barium SELENITE 
Selenium Added Selenium 


Experiment 
No. 


to Batch B (g.) in Glass (%) 


6 6.75 After 3 hrs. at 


1350°C, 0.18 
After 5 hrs. at 
1350°C, 0.14 
After 7 hrs at 
1350°C, 0.13 
After 3 hrs. at 
1350°C, 0.15 
After 5 hrs. at 
1350°C, 0.14 
After 7 hrs. at 
1350°C, 0.12 
After 3 hrs. at 
1350°C, 0.15 
After 5 hrs at 
1350°C, 0.13 
After 7 hrs. at 
1350°C, 0.13 


6.75 
(added as 
Na.SeQ;, ) 


™N 


8 6.75 
(added as 
BaSeO, ) 


*Flashing brought out the red color. 


Sand 
Soda ash 
Carbonate of potash 
Zine oxide 
Barium carbonate 
Borax 
Cadmium sulphide 
Stannous oxide 
Tartaric acid 
Selenium 


Summary of Results 
(1) 


added to the batch was lost by volatilization. This amount 


IM 


SE 


LENITE AND 


Pot Color 


varies with batches of different composition. 


(2) 


»f Glass 


Amber* 


Amber* 


Amber* 


Batch B 
(Grams) 


Figures show that about 75 per cent of the selenium 


Changes in the amounts of selenium added to the 


batch do not give corresponding changes in the glass. 


(3) 


turns to flash ruby when the amount of selenium drops 


below 0.18 per cent. 


In the glass made according to Batch A, pot ruby 


(4) In the glass made according to Batch B, the amount 
of selenium remaining in the glass is the same, regardless 
of whether it is added as metallic selenium, sodium, or 
barium selenite. 

(5) 
sodium or barium selenite the high prices of these materials 


Since no saving of selenium is made by the use of 


make their use prohibitive. 


Additional References 


Fenaroli, Chem.-Zeit., 36, 1149-50 (1912); 38, 

Kraze, Sprechsaal, 45, 214-16, 227-28 (1912). 

Kirkpatrick and Roberts, Jour. Amer. Ceram. Soc., 2, 895-904 
(1919). 

Witt, Sprechsaal, 47, 444-45 (1914). 


177-80 (1914). 





Cut and Engraved Glass 
At one of the meetings of the Society of Glass Tech- 
Sheffield, Walter Sr. 
retiring lectured and 


Butterworth, 
“Glass: Cut 
He outlined the history and development of the 


nology in 
the 


Engraved.” 


England, 
president, on 
various modes of decorating glass throughout the centuries 
in many countries, beginning with the Egyptian art of cut- 
ting and engraving, first gems and precious stones, and then 
glass. Vases and cups, greatly in vogue in the early Chris- 
tian era, were copied in glass and glass carving at that time 
zenith. The 
the diatretum style embodied in vases and cups and many 


reached its lecturer showed illustrations of 
other types of cut and engraved glass. 

Hedwig glasses, to be seen in Breslau, Berlin, Amsterdam 
and several other places are supposed to date from the twelfth 
or thirteenth century, and scholars differ as to their origin, 
The 


conventional decorations stand out in high relief, the work of 


which may be German, Byzantine, or East European. 


a coarse wheel. ; 

The earliest engraving was done by a diamond or flint 
point. Its origin is not known, and the early examples 
are of great value. 

After the sixteenth century the main cutting and engrav- 
ing passed to Germany and Bohemia. 

Following the introduction of coal fuel for glass fur- 
naces English glass makers produced the new type of glass 
containing lead oxide, and the distinctively English cutting, 
to break up light into its many colored constituents became 
very popular. The heavy, excessive cutting, with its novel 
prismatic brilliance led the cutters to neglect the form of 
the vessel itself. 

The success of this heavy cutting led finally to the mold- 
ing or pressing of glass, thereby achieving rapid and cheap 
production. Many flint glasses made in England were en- 
graved in Holland, and the Low Countries maintained 
supremacy in engraving. 

At the present time France, Germany, and Sweden are the 
centers of experimental engraving. Perhaps the most in- 
teresting experiments are in operation in Dresden. Walter 
Nitschke, and Anton Peter Witt were trained there. 





Macapt Sopa Exports INcrEASE.—Exports of soda ash made 
from the natural soda deposits of Lake Magadi in Kenya, Africa, 
increased 38 per cent in 1928 over the preceding year (56,675 to 78,- 
257 tons). 
Japan. 


Practically all of this soda goes to the Far East, chiefly 
It competes against American soda ash in the Far East. 
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Eastern Plants Effect Substantial Savings 
By Using Clarified 


By WILLIAM WICHT 
The Sharples Specialty Company 
LASS factory executives will find it worth while to familiar- 
ize themse!ves with the possibilities existing where fuel oil 
is used, for materially reducing furnace operating costs by in- 
stalling equipment for removing the water from and cleansing the 
oil of other impurities. 

Our readers will he glad to have the authentic details given 
below as to the satisfactory results obtained in a well known 
glass plant through the installation oi a centrifuge. 

Clarified fuel cil not only gives maximum service in the heating 
of melting tank or furnace but eliminates foreign matter from the 
fuel, which tends to diminish the occurrence of defects in the 
finished product. 


HE Peerless Glass Company at Long Island City, 
New York, have in service a super-centrifuge for 
dehydrating and removing other objectionable foreign 
matter from fuel oil. This machine has been in service for 
the past year and a half. According to the plant superin- 
tendent, A. W. Crownover, the centrifuge permits the 
use of a fuel oil of lower gravity and consequently lower 
cost. Previous to the centrifuge installation they used a 28 
deg. Bé. fuel oil. At present a fuel oil of 17 to 18 deg. 
gravity is used. The 17 to 18 deg. oil now used costs ap- 
proximately 31% cents per gallon as compared to the 28 deg. 
oil which costs approximately 5% cents per gallon. ‘The 
approximate saving is 2 cents per gallon on 4,000 gallons of 
fuel oil consumed each operating day. By changing 
to the heavier gravity oil a very substantial saving is made 
each day. Not only are fuel costs reduced, but since the 
solid matter is removed, there can be no cloggage of 
atomizers thus shutting off the feed of the oil to the furnace. 
The B.T.U. value of the heavier gravity oil is higher 
and that of the oil formerly used, which means an additional 
saving. 


Tank type furnaces are employed at the Peerless plant 
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FIG. 1. THE MARYLAND GLASS CORPORATION OPERATES 
rHESE TWO NO. 6 “PRESURTITES” AT ITS BALTIMORE, MARY- 
LAND, PLANT 


Low Gravity Fuel Oils 


oa 


ey 








where clean fuel oil is & 
essential in preventing & 


Piss) 





specking of the finished 
bottles by unburnt foreign 
matter carried to the melt- 
ing tank with the fuel oil. 
The centrifuge used is 
of the enclosed type in 
order to prevent escape of 
fumes. It is similar to 
the type installed aboard 
motorships for purifying 
fuel oil for use in Diesel 
type engines. The same 
tvpe of centrifuge is also 
installed for similar pur- 
poses in electric power gen- 
erating plants on land 
where Diesel type engines || aw: Vo , 
; FIG. 2. FUEL OIL CENTRIFUGE 

are in_ service. OF MOST RECENT DESIGN 

The oil is centrifuged at 

capacities of from 300 to 350 gallons per hour and at a 
temperature of between 130 deg. F. and 150 deg. F. The 








FIG. 3. CLARIFYING FUEL OIL AT THE GLASSBORO, NEW 
JERSEY, BOTTLE WORKS OF OWENS-ILLINOIS GLASS COMPANY 
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higher temperature of 150 degrees is always preferable. 

The centrifuge is motor driven, the motor in the latest 
model being mounted on a bracket on the upper rear of the 
centrifuge. The power consumption of the centrifuge does 
not exceed 11% K.W. 

The oil to be centrifuged is fed either by gravity or by 
pump to an inlet at the base of the centrifuge where it is 
jetted into a rotor 30 inches long and 4% inches in diameter, 
which rotates, generating a centrifugal force 13,200 times 
that of gravity. The rotor is adjustable for continuous 


separation of oil and water. The solid matter removed 


from the oil remains in the rotor. This rotor weighs ap- 
proximately 37 pounds, is easily handled by one man, and 
is removed at intervals, the operation taking approximately 
20 minutes to remove, clean and replace the rotor back into 
service. At the Peerless plant approximately 12 pounds of 
solid material is collected in the rotor during each 12 hours 
Care and operation of the centrifuge at the 


Peerless plant requires the attention of the operator for ap- 


of operation. 


proximately one hour during the twelve hours it is in opera- 
The installation of this machine has 
practically eliminated fuel difficulties. 


tion each work day. 





By A. N. OTIS 
Heating 
Electric 


Industrial 
General 


Enginecring Department 


Company 
LASS objects are shaped or formed while the material 
is in the plastic state and, if they are allowed to cool 
in the oper air, strains are likely to be set up which may be 
of sufficient magnitude to shatter the ware either in the pro- 
cess of cooling or subsequently in transportation or in use. 
The object of annealing is to prevent or to relieve these 
strains by heating the ware to such a temperature that com- 
plete relaxation takes place, and by gradually cooling to 
such a temperature that other strains will not be introduced. 
The apparatus generally used is a long tunnel-type furnace 
or “lehr,” 
the ware 


with a slowly moving belt or conveyor on which 
is placed. A considerable time, sometimes several 
hours, is required for the ware to pass through to the dis- 
charge end where it is removed from the conveyor and packed 
in crates or cartons for shipment. 

The temperature required for annealing is about 1000° F. 
varying somewhat with the kind and size of ware. 

Fuel-fired lehrs are designed with a fire box at the en- 
trance end, the gases from which pass along the chamber, 
or through muffle passages to uptakes to a stack. It is 
difficult to secure and maintain accurate temperatures along 
the chamber, and the ware is sometimes discolored by de- 
posits from the furnace gases. 





- - 
FIG. 1. > “JITNEY’” TYPE’LEHRS -FOR! ANNEALING BOTTLES" 


The "Capstan Glass °C anipany.” & 





FIG. 2. 
EACH 9 


DISCHARGE 


ENDS OF A GROUP OF ELECTRIC LEHRS 
FT. WIDE FOR ANNEALING BOTTLES AND JARS 


Illinois-Pacific Glass Company 


Scientists have determined that strains can be relieved in 
a very short time if exactly the correct temperature can be 
secured, but a much longer time is required if the tempera- 
ture is approximate or not subject to accurate control. 

With electrically-heated lehrs, the heaters are distributed 
along the chamber and divided into sections or zones, each 
with automatic temperature control, so that any desired tem- 
perature characteristic can be secured and automatically 
maintained. Furthermore, the characteristic can be readily 
changed for different kinds of sizes of ware by adjustment 
of the instrument settings, and the atmosphere is always 
clean and sterile. 

Control of the temperature curve permits a shorter an- 
nealing time, which in turn permits the use of shorter lehrs, 
saving considerably in floor space. 

Electrically-heated lehrs are now in use for annealing 
bottles, packing jars, large 5-gallon water bottles, multiple- 
compartment jars for storage batteries, and for decorating 
table glassware. Other types of furnaces are in use for 
annealing X-ray and vacuum tube bulbs, miniature lamp 
bulbs, and lenses and prisms of optical glass for cameras 
and_ binoculars. 


Ware having heavy sections, like 5-gallon water bottles. 


‘is quite difficult to anneal, and the success of the electric 


lehr in work of this kind. is-a distinct achievement. 
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FIG. 3. FEED END OF TWO “JITNEY” ELECTRIC 


ANNEALING 


LEHRS OF A BATTERY OF EIGHT. 


The Capstan Glass Co. 


ELectric LEHRS FOR PLATE AND SHEET 
Two large lehrs are now under construction for annealing 
sheet and plate glass. In these machines the continuous 
drawn sheet or rolled plates, as the case may be, are carried 
About 
350 to 400 ft. of this length is supplied with heaters which 


through on a roll table, 700 ft. or more in length. 


are divided into sections or zenes, each about 20 ft. long and 
having automatic temperature control. 

Adjustment is provided by hand switches so that the heat 
input may be adjusted along either side or from top to bottom 
of the sheet, to supply more or less heat to the edges if 
required, or to the top or bottom. This, combined with the 
automatic temperature control, makes possible the establish- 





FIG. 4. 
CONVEYOR FOR ANNEALING 
National Lamp Works, General Electric Company 


ELECTRIC LEHR WITH HAND-OPERATED 


MINIATURE LAMP BULBS. 


FIG 
TUBES, LARGE VACUUM TUBES FOR RADIO WORK, ETC. 


ment and 


maintenance of ideal temperature conditions 


throughcut the lehr. 

Fig. 1 shows the discharge end and Fig. 3 a side view 
There are 
twelve of these lehrs in this plant, which anneal the entire 
output. 


of electrically-heated lehrs of the “jitney” type. 


Numercus other installations have one to five lehrs 
in operaticn. 

Fig. 2 shows the discharge ends of a group of electrically- 
heated lehrs, 9 ft. wide, for annealing bottles, jars, ete. 
There are nine electric lehrs in this plant, which anneal the 
entire output. 

Fig. + shows an electrically-heated lehr for annealing 


miniature lamp bulbs in bulk. The bulbs are loaded into 





5.. CONVEYOR LEHR FOR ANNEALING BULBS FOR X-RAY 


General Electric Company, Schenectady, N. Y. 
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light pans or trays to about 2 inches thickness, the trays 
being carried through on an intermittent hand-operated con- 
veyor. These bulbs are blown from glass tubing by auto- 
matic machines, and most of them are sealed in the cutting-off 
The 


walls are very thin, while the necks are fairly heavy, and 


process, so that the interior is under a partial vacuum. 


being piled on top of each other in trays, and containing a 
partial vacuum, they are extremely sensitive to annealing. 

The temperature and time must be sufficient to anneal the 
heavy necks, and yet not sufficient to soften the bulbs so 
that they will flatten or deform from the weight of the 
upper layers in the tray, or collapse from the vacuum within 
them. If the temperature becomes too high, the bulbs will 
flatten and be ruined, and if not high enough the necks will 
be strained and will not cut off evenly in the subsequent 
operation, 

The necks are cut off by bringing them into contact with 
an abrasive wheel; if they are fully annealed the cut will 
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be true and even, and the bulbs are then ready for manu- 
facture into lamps. If the cut is jagged, however, the bulbs 
must either be scraped or ground to an even surface and 
carefully washed to remove the ground glass from the 
interior, 

It is conservatively estimated that a direct saving of 20 
per cent in the manufacture of bulbs results from the perfect 
annealing secured with this lehr, as rejections and grinding 
have been eliminated and, further, that much greater savings 
are secured in the processes of assembling into lamps, since 
well-annealed bulbs show much less tendency to breakage 
than strained or unevenly tempered bulbs. Many millions 
of bulbs per year are annealed in this lehr, of a quality and 
uniformity which is quite remarkable. 

The lehr shown in Fig. 5 is used for annealing bulbs 
for X-ray tubes and large vacuum tubes for radio work. 


The heating chamber is elevated above the floor and the 
work is carried through on suitable trays hung on a cross-bar 
ft. long, and the 
heaters are divided into four control zones. 


conveyor. The heating chamber is 27 

Fig. 6 is a temperature curve taken from a sensitive 
thermocouple enclosed in a glass tube passing through the 
lehr, the points in circles indicating the positions and set- 





BOX 
EQUIPMENT 


FIG. 7. TYPE FURNACE WITH SPECIAL CONTROL 


FOR ANNEALING CAMERA LENSES AND 
PRISMS, EASTMAN KODAK CO. 

tings of the control instrument pyrometers, while the pcints 
in triangles are the readings from the thermocouple in the 
glass tube, taken every two feet of the travel. The speed 
of travel was 6 inches per minute. 

This curve indicates the remarkable cleseness with which 
temperature curves can be maintained even at as high a 
speed as 6 inches per minute. The ware in this case is rela- 
tively light but bulky. 

For annealing lenses and prisms of optical glass, the 
furnace shown in Fig. 7 has been found to give excellent 
results. A special control equipment is previded so that 
the input may be reduced gradually by hand adjustments 
during the cooling period, and the instrument has a time-rate 
attachment to lower the control point at the desired rate. 

These installations will show the wide variety of opera- 
tions for which electrically-heated equipments are already 
in use for annealing glass products. 

Electric heat is particularly well adapted to this purpose, 
owing to the accurate control of temperatures which it makes 
possible, and the clean and sterile atmosphere of the heating 
chamber, both of which are inherent characteristics. 

Modern production methods require the utmost refinement 
in manufacturing equipment in order to turn out unifermly 
high quality preducts with minimum loss and delay in 
process. Electric heat aids measurably in attaining this 
objective as evidenced by its rapidly increasing use in 
many manufacturing processes. 





European SAtt CAKE ComBINE. French and Belgian salt cake 
(sodium sulphate) producers are about to enter an international 
convention, so far confined to the Germans and Bri-ish, to allocate 
export markets. The combination would represent about 590,000 
metric tons of product, divided as follows: Germany, 290,000 
tons; Great Britain, 150,000 tons; Belgium, 80,000 ions, and 


France, 70,000 tons. The Anglo-German agreement expires in 


1930 but may be extended 5 years. 
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The Manufacture of Wire Glass 


as exemplified by patented inventions 


by JOSEPH ROSSMAN 


Patient Examiner, U. S. Patent Office 


(Continued from the July issue) 
Air Polishing the Glass 
In carrying out process of patent No. 804,821 dated No- 
vember 21, 1905, to Baldwin, the following apparatus is 
used : 
A.A are forming rolls between which the sheet of glass is 


made. They are located above a receiving table B, which 
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PAT. NO. 804.821 


may be driven by any suitable pinion C and rack D. Lo- 
cated in the converging space between the two rolls A,A is 
a water-cooled wire guide E. This is provided with lifting 
chains F,F by which it can be raised after the wire has been 
correctly started in the center of the glass sheet. 

G is the wire mesh to be incorporated into the glass, and 
H,H the batch in which the glass sheet is to be rolled. This 
batch is preferably poured on each side of the wire guide 
E; but the batch flows down and unites in a unit mass of 
glass immediately below the wire guide. 

I is an air blast to regulate the temperature of the sheet 
as may be desired after it emerges from the roll-pass. 

The glass is made in the following manner: A suitable 
pouring of glass is placed on either side of the wire guide. 
The wire is held in readiness and as soon as the glass has 
flowed down to a position at or just in advance of the bite 
of the rolls the wire is released and falls by gravity into the 
center of the mass of glass, and as the rolls are started a 
sheet is formed dragging along in its center the contained 


and initially-embedded wire. At this juncture, if desired, 
the water-cooled wire guide can be raised, so as to be no 
longer exposed to the heat of the glass. The continued ro- 
tation of the rolls completes the sheet of glass with the wire 
contained therein, and the sheet drops by gravity upon the 
receiving table B, which carries it away. Meantime, if found 
advantagecus, the sheet can be exposed to the air-blast I. 

The glass is made in an integral sheet instead of in frac- 
No 
special means are required to incorporate the wire in the 


ticnal parts and by the action of one roll-pass alone. 


center cf the sheet except a centering guide and the aid ot 
gravity in feeding the wire continually downward. 


Doubling a Sheet of Glass 


Patent No, 851,787, dated April 30, 1907, to Walsh, 
makes wire glass from a single dump or ladle of molten 
glass. The method consists in forming a mass of molten 
glass into a wide sheet and doubling or folding the sheet 
longitudinally of its length, interposing a piece of wire fabric 
between the two layers formed by doubling the sheet and 
pressing the layers together to produce a plate or sheet of 
glass having a strip cf wire fabric located at exactly the 
center thereof. 

In the drawings, 1 designates two rolls which form a 


single mass of molten glass 2 into a wide sheet 3 and also 
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PAT. NO. 


851.787 


feed this sheet to the means that doubles or folds it longi- 
tudinally of its length. In the machine shown this folding 
or doubling means consists of a trough-shaped former, the 
sides + of which converge from the upper to the lower end 
of the former, this being located below the rolls 1. As the 
sheet of glass 3 emerges from the rolls 1 it will enter the 
upper end of the former and the converging sides of the 
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former will gradually fold or double the sheet longitudinally 
of its‘length as it passes through the former. A piece of wire 
fabric or wire mesh 5 is interposed between the two layers 
formed: by doubling the sheet 3 and this wire mesh is fed 
into position by feed rolls 6. The rolls 7 which press the 
two layers of glass together and embed the wire mesh 5 in 
the layers, are located below the folding member and one of 
the rolls is movable toward and away from the other so 
that the lower end of the folded sheet can be arranged be- 
tween the rolls. The folding member or former is so arranged 
that its bottom wall 4a is inclined slightly, as shown in 
Fig. 1, so that after the upper end of the sheet 3 has passed 
through the rolls 1 it will not drop suddenly and bend out 
of shape, but will rest on said inclined bottom wall and 
thus move gradually through the former and be folded or 
doubled progressively by the side walls thereof. 

As only one dump or ladle of molten glass is used to pro- 
duce a sheet or plate of glass composed of two independent 
layers of glass, fewer operatives are required in the manu- 
facture of the plate than when two dumps are used to form 
the finished plate. The time which it takes to produce the 
finished plate is also much less than in a method which re- 
quires two separate dumps of molten glass so that the cost 
of producing the finished article is greatly reduced. 

Guiding the Wire by Electro Magnets 

The invention described in patent No. 856,661 dated June 
11, 1907, to Shuman, consists of a roller and table of or- 
dinary construction for rolling a sheet of glass, combined 
with magnetic or electro magnetic devices supported above 
the table in advance of the roller for holding the wire mesh 
suspended at the proper distance above the table to cause it to 
enter the advancing glass at the right level so as to be within 
the body of the glass sheet and completely inclosed by the 
upper and lower portions of the glass forming the upper and 


lower surfaces thereof. 














PAT. NO. 856,661 


A is the bed or table upon which the glass sheet is rolled 
by the rollers B and F. The roller B runs upon guide strips 
E which support it at the proper elevation above the table to 
insure the proper thickness of glass being formed. The ends 
of this roller are provided with gears which mesh with racks 
on each side of the table so as to insure both ends of the 
roller traveling at the same speed. H is the plow or canon 
and is pushed along the table in front of and by the roller B 
as it advances, its object being to confine the glass ball S 
laterally so that it shall not flow beyond the rolling surface 
of the roller B. The roller F is essentially a finishing roller 
for smoothing or figuring the surface of the glass and is 
connected to the axis of the roller B by links G. It may 


also be geared to the racks D if so desired. This roller F is 
not at all essential and may be dispensed with if necessary. 

The apparatus so far as described is of the usual con- 
struction for rolling sheet glass. 

In making wire glass it is necessary to feed into the glass 
S before being rolled into the sheet form a wire mesh and so 
locate it in the body of the glass that it shall be completely 
inclosed by the glass and preferably arranged centrally be- 
tween the two faces of the glass sheet. 

L are carriages which are guided upon guide strips or 
rails E or in any other way along the table. Carried by these 
carriages is a tank or frame K supported above the table, 
A, a distance approximately equal to one-half the thickness 
of the glass sheet S! to be rolled. This tank contains a 
series of electro magnets I having common pole’ pieces PP 
extending parallel and transversely across the table A. These 
pole pieces P P form part of or extend through the bottom 
of the tank K as shown. The pole pieces should be of iron or 
steel and the tank would best be made of copper, brass or 
other non-magnetic material. 

In ordinary operation the tank is kept filled with water 
or other cooling fluid which may by any suitable means be 
changed from time to time automatically. While it is more 
convenient to use water as the cooling medium or fluid, any 
other cooling fluid or medium may be used in lieu thereof. A 
handle T connected to the tank may be employed for moving 
it along the table. 

N is an electric circuit leading from any source of 
electric energy and supplying electricity to the electro-magnets 
I. The current strength may be regulated by a controller O of 
any suitable construction. 

M is a roller or transverse guide in front cf the tank and 
carried by it and over which the wire mesh R may be fed, 
the wire passing over the roller and under the pole pieces P 
of the electro-magnets and thence into the glass S. As the 
meshed wire is of iron and consequently magnetic material, 
it will be supported by the pole pieces P of the magnets and 
thereby fed into the advancing glass S at exactly the proper 
distance above the surface of the table A. 

In the operation of the apparatus, the tank K is moved 
forward at a slightly less speed than the roller B so as to 
keep the lower rear edge of the tank in contact with the glass 
S. The glass will not pass under the tank or pole pieces to 
any material extent but will flow upon and through the 
meshes of the wire mesh R and deliver the right amount of 
glass under it at a time when the wire is positively held in 
position under the magnetic attraction of the magnets. The 
glass cannot overheat the guiding means for the wire because 
there is an air space below it and it is also water cooled. 


Corrugated Wire Glass 

Several patents have recently been granted for making 
corrugated wire glass, Patent No. 1,418,236 dated May 30, 
1922, to Cox and Shuman illustrates one method of making 
this glass. The process comprises the steps of rolling a flat 
sheet of wire glass with mesh having twists adapted to 
tighten to increase the distance between them, and while the 
sheet is hot from its initial heat, and with or without the 


application of additional heat, corrugating the sheet. 
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In the drawings the wire mesh 1 which is embedded in 
the glass 2, consists of strands 3 united by twists 4, and 
these twists by tightening are adapted to elongate or let 
out the strands sufficiently to permit the sheet of wire 
glass to assume corrugated form without serious displace- 
ment of the mesh as will be clear from the following de- 
scription. A sheet of wire glass is rolled on the table 5, 
for example, by means of a carriage 6 having smooth lead- 
ing and following rolls 7 and 8, and an intermediate roll 
9 having projections 10 for embedding the wire mesh in 
the sheet of glass. The sheet of wire glass, while retaining 
its initial heat, or some of it, and with or without ad- 
ditional heating, is subjected to a corrugating operation 
which is successfully accomplished because the glass is 
more or less plastic and the twists in the mesh by tighten- 
ing under the corrugating operation let out or elongate the 
strands between the twists and thus provide for the neces- 
sary extension. In Fig. 1 the corrugation is effected by 
passing the described sheet of wire glass between axially 
ribbed rolls 11 and 12 onto the table 13 and in Fig. 2 the 
corrugation is effected by passing the described sheet of 
wire glass between a pair of radially ribbed rolls of which 
the top one 14 appears in Fig. 2 and of which the bottom 
one is directly under the top one and therefore concealed 
by it. 

The methods for making wire glass proposed in the 
patents are so numerous that it will be impossible to de- 
scribe them in detail. The following abstracts give a 
survey of the many proposed methods: 

1. Abrogast, 220,908, October 28, 1879. 

A method of forming sections of incased glass-coated 
wires which consist in inserting a lining of glass in a 
trough of sheet iron or other metal, then laying the wires 
on the lining, next inserting a top layer of glass, and finally 
consolidating the whole by heat or pressure. 

2. Abrogast, 222,768, December 23, 1879. 

The invention consists, broadly, in forming longitudinally- 
grooved strips or slabs of glass or other vitreous substance 
by molding, drawing, rolling, then piling two or more such 
prepared strips with the wires laid in the grooves, and, 
finally consolidating the whole by the application of heat. 

3. Shuman, 483,021, September 20, 1892. 

Wire-glass is made by first preparing a sheet of molten 
glass; second, mounting thereon wire or wire-gauze; third, 
pressing the wire or wire-gauze into the glass, and finally 
closing the openings made by the wire. 

4. Shuman, 510,822, December 12, 1893. 

The process of manufacturing wire glass consists in 
arranging wire gauze, pouring glass upon and through the 
gauze, pressing the glass so as to form projections beyond 
the wire of a height greater than the thickness of the glass 
on the upper surface of the wire, and finally placing pres- 
sure upon the ribs so as to form a smooth surface on that 
side of the glass, the glass on each side of the wire being 
about equal. 

5. Overn, 516,220, March 13, 1894. 

The process consists in first pouring out the molten glass 
upon a table in sufficient quantity to form a sheet, second 
laying a sheet of wire netting upon the surface of the 


molten glass and thereby heating the sheet to a high degree 
of temperature by contact with the molten glass and allow- 
ing the wire to partially embed itself and to partially 
conform to the surface of the poured glass by its own 
weight, and finally forcing the wire beneath the surface of 
the glass and rolling the glass. 
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PAT. NO. 605,754 (see page 


192) 


6. Parker, 516,223, March 13, 1894. 

The process consists in passing a sheet of wire netting 
through a body of multen glass and thereby raising the 
temperature of the netting, centrally guiding the sheet of 
wire netting between two pressing rollers, passing the 
molten glass through and between the pressing rollers com- 
pressing the glass on each side of the netting firmly to- 
gether through the meshes of the netting and welding the 
glass, forming a layer of glass on each side of the wire 
netting, the whole being formed into a single sheet of wire 
glass. 

7. Croskey and Locke, 524,93%, August 21, 1894. 

Glass having embedded in it metallic wires covered with 
asbestos. 

8. Guinard, 529,377, November 20, 1894. 

The process of manufacturing hollow glassware consists 
in centering an endless core of wire netting within a mold, 
partially filling the mold with glass and pressing the molten 
glass through the wire netting into a hollow form, while 
the wire netting is being heated. 

9. Walsh, Jr., 533,512, February 5, 1895. 

This patent describes a process of wiring plate glass, 
which consists in embedding into the plate during the 
process of rolling a wire-mesh which is coated with a 
fusible material, in smoothing the surface in which the 
mesh is introduced by mechanical means, and finally intro- 
ducing the plate so prepared into an annealing kiln where- 
by the heat will act upon the coating of the mesh to make 
a smooth surface, and render the coating homogeneous with 
the plate of glass. 

10. Walsh, Jr., 535,035, March 5, 1895. 

The process consists in embedding a wire mesh into one 
side of a plate of glass during the process of forming the 
plate, introducing into the grooves formed by the wire a 
fusible compound, which covers it and is flush with the 
face of the plate of glass, and finally subjecting the plate 
of glass so treated to the action of heat whereby the com- 
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pound introduced into the grooves is fused and amalgamated 
with the original plate of glass. 

11. Croskey and Locke, 548,520, October 22, 1895. 

Wire glass is made by covering the wire with asbestos, 
heating the asbestos and expelling the gas or vapor generated 
by the heat, and finally coating the asbestos covered wire 
with molten glass. 

12. Smith, 560,759, May 26, 1896. 

In this method of making wire glass, the glass is first 
brought into a proper plastic working condition by heat, 
second, wire-netting is passed into and through the plastic 
mass of glass, third, the plastic glass is distributed along 
upon each side of the netting in a series of ridges with 
intervening depressions extending into the netting and fourth 
the glass is transferred from the ridges into the intervening 
depressions, thereby transforming the rigid and grooved 
sheet into a sheet having smooth surfaces upon both sides 
with the netting entirely inclosed. 

13. Shuman, 605,754, June 14, 1898. 

The process consists in simultaneously and coincidently 
forcing the wire into the glass until it reaches the position 
in which it is to remain therein and rolling the glass into a 
sheet, and then covering the embedded wire by rolling down 
that surface of the glass through which the wire was forced. 

14. Appert, 608,096, July 26, 1898. 

The process of making sheets of glass with a metallic 
trellis embedded therein, consists in pouring and rolling out 
a layer of glass simultaneously applying the trellis to the 
surface thereof, pouring a second layer of glass upon the 
trellis and rolling it and repeating the operation. 

15. Walsh, Jr., 610,593, September 13, 1898. 

The method of forming wired glass consists in first 
forcibly embedding the wire in the surface of a heated body 
of glass, permitting the wire to remain in the surface until 
it is properly expanded and cleansed, embedding the wire 
into the body of the glass to a point below the surface, and 
finally applying pressure to the upper surface of the glass. 

16. Sheppard, 646,132, March 27, 1900. 

The method of treating woven wire consists in first coat- 
ing the woven wire with lime, removing the lime by means 
of a suitable bath, drying the woven wire, and then em- 
bedding the wire in the glass. 

17. Locke, 656,295, August 21, 1900. 

The process consists in dumping a mass of molten glass 
upon a casting table and forming it into a sheet or layer 
and during the operation of forming it, inserting therein a 
web of wire, and finally forming and welding a second 
layer of glass upon the first layer and inserting a metallic 
web or web of wire in a reverse direction to that of the 
first. 

















FAT. NO. 677,609 


18. Swearer and Toynbee, 677,609, July 2, 1901. 


The method of making wire-glass plates consists in rolling 
the lower half of the plate simultaneously with the cement- 
ing to the top thereof of the wire network, and after the 
lower half has been entirely completed rolling the molten 
glass to form the top half of the plate upon completed lower 
half which supports in its stiffened condition the pressure 
of the second rolling. 
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PAT. NO. 736,310 


19. Offenbacher, 723,014, March 17, 1903. ’ 

A strengthened glass plate is provided on one or both 
sides with a wire cover, the separate wires of which are 
incased by a thin layer of the mass of glass, the layer being 
in the form of a rib projecting from the face of the plate. 

20. Shuman A. and Shuman F., 727,005, May 5, 1903. 

Wire-glass having embedded therein a meshed twisted 
wire in which the connecting strands between the twisted- 
wire portions are curved to give to the meshed wire a 
sinusoidal configuration in longitudinal section. 

21. Shuman F. and Shuman A., 727,006, May 5, 1903. 

The method consists in supporting a meshed wire layer 
slightly above a hard surface by extensions from the meshed 
wire, rolling molten glass over the meshed wire and thus 
allowing it to flow through the meshes and around the sup- 
porting portions to form a support for the meshed wire and 
heating it, then continuing the rolling of the mass of molten 
glass over the meshed wire and moving the excess of the 
molten glass in advance of the roller, stretching the meshed 
wire by the moving mass of molten giass so as to draw up 
the supporting portions of the meshed wire into the body 
of the glass, and completing the operation by continuing the 
rolling of the glass to bring it to definite thickness after 
the meshed wire has been raised clear of the hard surface. 


22. Shuman F. and Shuman A., 727,007, May 5, 1903. 


The method of manufacturing wire-glass in this patent 
consists in supporting the main body of a meshed wire layer 
slightly away from a moving surface by extensions from the 
meshed wire, placing molten glass under and against the 
meshed wire and forcing it to flow through the meshes and 
around the supporting portions adjacent to the surface to 
form a support for the meshed wire and heat the same, then 
rolling the mass of molten glass and meshed wire down 
upon a hard surface and moving the excess of the molten 
glass in advance of the moving surface, stretching the 
meshed wire by the moving mass of molten glass so as to 
draw down the supporting portions of the meshed wire away 
from the moving surface to a point within the body of the 
glass, and completing the operation by continuing the rolling 
of the glass to bring it to a definite thickness after the 
meshed wire has been drawn clear of the moving surface. 

23. Swearer, 736,310, August 11, 1903. 

Method of rolling lower half of sheet and when partly 
hardened embedding trellis and rolling upper half, 

(To be continued) 
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A Study of the Thermal Expansion of Glass 


and Two. Other Papers Reviewed 


A JOINT meeting of the Society of Glass Technology 
with the Physical Society was held at the Research 
Laboratories of the General Electric Co., Ltd., on May 14, 
1929, Dr. W. H. Eccles, President of Physical Society, in 
the chair. The following three papers were communicated: 


(a) A Stupy oF THE THERMAL EXPANSION OF GLASS UP 
TO THE SOFTENING TEMPERATURE, 
By Prof. W. FE. S. Turner and F. Winks, M.Sc. Tech. 
(Department of Glass Technology, Sheffield University) 

A comprehensive survey was made of the linear expan- 
sion of different types of glass from room temperature up 
to the softening point. It was shown that careful attention 
must be paid to the physical condition of the sample of 
glass under test if comparable results are to be obtained. 

A wide range of glasses was examined. including the 
following series, each series of which was comprised of 
several different glasses with the following components: 

Soda-silica, soda-lime-silica, soda-lime-silica colored with 
cobalt oxide, soda-barium oxide-silica, soda-lead oxide-silica, 
soda-iron oxide-silica, potash-lead oxide-silica, and a num- 
ber of glasses of more complex character. 

The curves obtained by plotting the increase in length 
per unit length against temperature showed two very marked 
changes in direction on two points described as the lower 
critical and the upper critical point, the temperatures cor- 
responding to these marking the limit of the so-called 
annealing range. The extent of this range and the slope 
of the curve varied considerably with the composition. 

It was shown that over the temperature range between 
room temperature and the lower critical point the curve 
indicating the relationship between increase in length and 
temperature was, in most cases, not a straight line, but was 
made up of two, three, or more sections, each of which was 
precisely linear. The points of inflexion of the curves in 
this lower temperature range were closely the same for all 
glasses built up according to a common general formula. 
The first inflexion point occurred between 120 and 150, 
the second at about 250, and where a third break occurred, 
at about 350. These breaks did not occur in the potash- 
lead oxide-silica glass examined, and were scarcely existent 
in the soda-lime-silica glasses containing small amounts of 
cobalt oxide. 

Glasses containing boric oxide as a _ constituent 
particularly difficult subjects of test, 
selves very sensitive to heat treatment. 


were 
and showed them- 
When the linear expansions of the glasses were plotted 
against the percentage values of the distinguishing oxide 
present in the glasses for the temperature ranges 0—120° 
or 150°; 150°—250° and 250°—the lower critical tem- 
perature, it was found that the points lay on a series of 
straight lines. The relationship between the expansion and 
percentage of oxide was, therefore, linear over these tem- 


perature intervals. Factors were obtained from these graphs 


up to the softening temperature 


for each oxide, and by their use it was possible to calculate 
the linear expansions of glasses up to the critical temper- 
ture. 


(b) THE MEASUREMENT OF THE VIscosITy OF GLASS AT 
HiGH TEMPERATURES BY 
VISCOMETER. 

By R. F. Proctor, B.Sc., A.M.I.E.E., and R. W. Dougla: 


(.4 communication jrom the s'aff of the Research Laboratories « 
the General Electric Co., Ltd., Wembley). 


The viscosity of glass was measured by the authors usin; 


THE ROTATING CYLINDER 


the rotating cylinder method. A full description of thi 


apparatus used was given. Calibration at low viscosities 
had been achieved by the use of golden syrup, while pitch 
was employed in the use of high viscosity. 

Contrary to E. W. Washburn’s experience, the calibration 
factor for a rotating cylinder viscometer was independent o. 
the viscosity, at least over the range 10*-10° c¢ units. 
From results of experiments made with sodium silicates, 
the authors concluded that the variation found by Wash- 
burn in his calibration factor was due to the formation of a 


skin on the surface of the liquids used. 


ie 
2.8. 


Using a glass of composition similar to those used by the 
earlier workers, S. English, V. H. Stott, and E. W. Wash- 
burn, determinations were made on the viscosity over a con- 
siderable range of The 
the of their results round about 
950—1,000°C, similar to that experienced previously by 
Stott. 

In conclusion, it was shown that all the published data 
(including Washburn’s work corrected by the authors) 
were in reasonable agreement when allowance was made for 


temperatures. authors noted a 


reduction in accuracy 


variations in the compositions of the glasses used. 
(c) THE PHoTO-ELAsTIC PROPERTIES OF GLASS. 
By F. C. Harris, M.Sc. 


(A communication from the Applied Mathematics Department. 
University College, London.) 


Mr. Harris briefly reviewed the stress-optical properties 
of glass, dealing with the effect on the stress-optical co- 
efficient of chemical composition, and temperature. 

The effect of composition had been investigated by F. 
Pockels in 1902, using a series of lead oxide containing 
glasses. The value of the stress-optical coefficient was found 
to decrease as the PbO percentage content increased, be- 
coming zero for a glass containing about 75 per cent PbO, 
and being negative for 80 per cent PbO. These results were 
confirmed by L. N. G. Filon, who worked with PbO values 
beyond 80 per cent. Further, the coefficient was found to 
be increased by the addition of boric oxide, and decreased 
by potassium oxide, but the effect of these oxides was small 
compared with that of lead oxide. 

Both Pockels and Filon had investigated the dispersion 
of double refraction in glasses, and glasses appeared to fall 
into two series, The effect of age and previous history of 
the glass might account for the differences in behavior. 
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Glass improvement in olden and modern times 
Pror. W. von Eirr, STUTTGART 

When we speak of glass improvement, we touch upon an 
inner matter which concerns both soul and mind. In deal- 
ing with this matter, modern man searches, as he does in 
everything, for basic rules and laws which also supply the 
realm of the beautiful with a foundation on which the artist 
can act with freedom. Light is cast on these purposes of 
artistic creation by the attitude determining our will and 
our leve for the object. In history this attitude proves that 
in the course of times, it goes up and down as a basis of 
evaluation of work of high quality. It is not always the 
same material that stands in the foreground of esthetic in- 
terest; rather, every century has its favored material. In 
the twentieth century, glass holds the place. However, as 
with. any material. we have also in the case of glass to deal 
with, physical, chemical and technical properties, in addition 
to satisfying artistically esthetic requirements. When we 
look back on history, we find that there is a decline in the 
former properties. Such retrospection has particular im- 
portance insofar as it teaches us conversely how to follow 
the improvement of a materiab up to the present time, and 
thus to lay a sound enough basis for future development. 
Without such procedure, we do not arrive at a harmoniously 
built and modelled cultural production, but promote .the 
tyranny of a generally advancing special production. 

If now, we consider the work of recent decades, we find 
something disjointed in the performances. We discover 
intentions to improve which did not originate in the desire 
of an artistic soul, but arose from the existence of a special 
machine. If therefore, this growth occurs in a one-sided 
manner, chaos results from this and the art of today suffers. 

This relationship between esthetics and more technical 
matters in the history of glass can be studied very success- 
fully in the case of the important glass improvement centers 
in Venice and Bohemia. With regard to glass cutting and 
engraving the Orient comes into notice as developing those 
arts even in pre-Christian times. Ravenna introduces us 
to the art of the splendid mosaics, whereas in Florence, the 
art of cutting glass was greatly flourishing again at the end 
of the middle ages. In the 16th and 17th centuries, there 
also grew up, in the North, a number of places where the 
improvement of glass is put into practice. 

The method of production underwent a great change with 
the advent of the new sources of power, steam and electricity. 
The gain made itself felt in interesting artistic and technical 
efforts, which became stylistically remarkable also, from the 
Biedermeier to the so-called “Jugend” style. Real artists 
began to interest themselves again in craftsmanship and 
4 Excerpts from technical papers real on May 15, in Vienna, Austria, at 


the 11th Technical Glass Conference.” Translated from Keramische Rund- 
schau und Kunst-Keramik, 1929, No. 21, vol. 37, p. 361-4. 





technique. The reaction came after the war. With the 
emphasizing of the machine, so-called utilitarianism became 
the slogan. The motif crumpled, and the material was 
treated with less and less love. And yet it can be predicted 
today that this will not continue, and that we shall take 
pains to add a renewing of ideals to the physical gains. The 
intensive competition of today justifies the hope that, with 
the assistance of the results of pure scientific research and 
renewed artistic phantasy, the 20th century will be the cen- 
tury of glass. 


Mechanical heat control of glass furnaces 
Dr. Inc. W. FRIEDMANN, FRIEDBERG, i.H. 

The method of heating the furnaces in glass works in- 
fluences not only the fuel consumption, but also decidedly 
the quantity and quality of the glass produced. The heat 
control of glass furnaces heated by producer gas consists 
primarily in the adjustment of the following five items: the 
air for the generation of the gas, the steam added, the fresh 
gas, the air from combustion, and the flue gas. The quanti- 
ties of these are to be regulated in such a way that the 
necessary quantity cf heat to be supplied to the furnace on 
the one hand, and that, on the other hand, definite values 
for the various conditions, for example the composition of 
the gas, the gas pressure in front of the gas regulator, the 
temperature and pressure in the heating chamber of the 
furnace, the nature of the flame, etc., be maintained with a 
view to the technical requirements of operating, heating and 
glass technology. Any intentional change in one of the five 
mediums, for example in the quantity of gas, requires adjust- 
ment of the other media, in order to maintain the required 
values of the factors; unintentional disturbances cf indi- 
vidual components of a condition, for example, changes in 
the heating value, composition, and pressure of the gas, vari- 
ations in the draft, etc., which are often inevitable, must be 
compensated. Any regulation by hand is carried out slowly 
and inaccurately, even if skilled and conscientious workmen 
attend the furnace, and usually leads to over-regulaticn and 
fluctuations. Still greater disturbance and waste of fuel from 
incorrect regulation or lack of regulation, are a daily occur- 
rence in those works where skill and supervision of the 
personnel are insufficient, as has been shown by numerous 
investigations of the “Advisory committee for heating prob- 
lems of the German glass industry (WBG)” of Frankfort- 
on-the-Main. 


Equipment of the furnaces with measuring instruments 
may if suitably arranged, facilitate heat control, but even if 
they are conscientiously watched, they will usually lead to 
a too late interference on the part of the attendants. 

This disadvantage can be eliminated by mechanical con- 
trol of the heat by having the measurement of the controlled 
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condition factor, automatically and instantaneously produce 
the impulse required for the correction of possible deviations 
from the required condition. Gas pressure regulators are 
now in use in the large majority of plants with pressure 
producers; automatic draft regulators have just been intro- 
duced in a small number of works and: generally with fair 
Quite recently, the interest of the glass industry 
has also been directed, following the example of the United 
States, to the automatic regulation of the added steam, the 
quantity of combustion air, the furnace temperature, and the 
pressure in the heating chamber. 


success. 


The paper discusses the 
particular requirements applying to the automatic regulation 
of furnaces in the glass industry, and shows how the dif- 
ferent types of regulators with direct action and those with 
mechanical. hydraulic, pneumatic, electrodynamic, or elec- 
Par- 


attention was given to those designs which are at 


tromagnetic relays, try to fulfill these requirements. 
ticular 
present already in operation in glass works or are now being 
tested. 
with a combination of gas pressure and mixture regulators, 


The latest experiments have given very good results 


and have shown that, under normal conditions, the dif- 
ficulties connected with the regulation of the mixture, are 
Greater 
difficulties arise in the case of automatic temperature regu- 
lation within the melting furnace. The paper discussed the 
means by which the elimination of these is being sought in 


negligible as compared to its great advantages. 


the experiments, and dealt with pgaposals.fgr..and prospects. - 


of, the further development of automatic regulation. 


Purifying glass 
Dr. H. KaAtsinc, WEIsswaAssER O.-L. 

A report was made on experiments studying the influence 
of different purifying agents, different cullet additions, and, 
for individual purifying agents, also on the influence of 
temperature and time on the refinement. The experiments 
were carried out by keeping mixtures, |with systematically 
efinite temperatures 
In the conffrolling experiments, 
1a way that, in the 
rifying agent, the 
ber of bubbles in 







varied additions of purifying agents at 
for definite periods of time. 
the periods of time were chosen in suc 
case of addition of the most suitable 
batch was approximately clear. The n 
the molten glass was taken as a basis fof. judging the degree 
of purification. Parallel experiments were carried out with 
quantities of 10 cu. m. in platinum furnaces and in 300 kg. 
pots in a factory furnace. The experiments in factory pots, 
and in the laboratory are in fair agreement. The purifying 
agents used were: potassium nitrate; arsenic; potassium 
nitrate and arsenic; potassium nitrate with additions of 
sodium sulphate; sodium sulphate alone and when used in 
larger quantities, with differently proportioned additions of 
charcoal; charcoal alone; ammonium sulphate, chloride, and 
nitrate; and sodium chlcride. A medium hard. lime-soda 
glass served as the basic glass; in every case, the purifying 
agents were added to the mixture. 

In this way, the most favorable addition was determined 
for each of the purifying agents. Temperature and time 
have great influence on the purification, especially tempera- 
ture. The investigation of the mixture containing cullet 
showed that an increased addition of cullet greatly increased 





the number of bubbles, also the bubbles become smaller as 
the amount of cullet increases, and therefore escape less 
easily. Suitable additions of purifying agents, such as 
sulphate, reduce the number of bubbles in cu. cm. glass also. 
It should be observed, however, that the addition of purify- 
ing agents to the mixture must vary in accordance with the 
For the mixtures used with additions of 
sulphate the refinement is always best—at least for a cullet 
content up to 70 per cent—when 0.5 per cent NazO of. the 


cullet content. 





total quantity is added to the mixture in form of sulphate. 


Devitrification phenomena 


Dr. ING. V. GRoSSMANN, PRAGUE 


The separation of crystals from an amorphous mass of 
glass is a process which must be discussed both from the 
The condi- 
tions under which our most commonly used kind of glass, 


chemical and from the phyical point of view. 


soda-lime-silica glass, becomes devitrified, have long been 
sufficiently known. Percentage composition and working 
temperature can be selected through knowledge of the ranges 
of stability of the individual phases of the batch, in such 
a way as to create in advance the least favorable nutrient 
medium for the formation of crystals. 
the chemical composition of a glass 


The extent to which 
is connected with its 
devitrification capacity, is shown by a number of recent 
investigations of very different kinds of glass, with special 
consideration of special glasses containing lead and_ boric 
both the theorist and the practical 


review of those glasses whose com- 


acid. In this case also, 
man are interested in a 
positicn by keeping the 


the minimum ability to 


given temperature conditions, gives 
devitrify. 

A devitrification phenomenon which cannot be explained 
from a chemical viewpoint, is the increased separation of 
crystals at the glass surfaces, which formation is intensified 
by the presence of fractures. Purely physical considerations 
must be used here to find an explanation. The formation 
of crystal nuclei, whose origin may be explained as being 
due to the collision of several molecules, is a function of the 
potential energy of the molecules of the individual layers. 
The activity of the surface layers far exceeds that of the 
inner layers; as by contraction ranges of activity of the indi- 
vidual molecules draw closer together. Assuming an appro- 
priate heat treatment a “typical boundary line” appears for 
each kind of glass, on the basis of surface devitrification 
This, 
however, again makes possible reactions on the degree of 
saturation of the dissolved silica in the metallic silicate con- 
cerned, which may lead to the assumption of the existence 
of di-silicates in the glass. 

This conception also finds support in the latest investiga- 
tions upon silicic hydroxide, which have shown that from 
supercooled batches of certain silicates, silicic hydroxides can 
be obtained as chemical compounds which differ physically 
from those obtained from the corresponding crystals only by 
their extraordinarily fine structure. Expanding the idea of 
supercooled batches, glasses may therefore be conceived, ac- 
cording to Tammann, as phases which have already reached 
a certain degree of arrangement and represent as it were, 
a primitive condition of crystalline distribution of the matter. 


indicating the region of beginning crystallization. 





t 
‘ 


196 THE GLASS INDUSTRY 





VoL. 10, No. 8 





Projection of polarization phenomena in glasses 
Dr. R. ETTENREICH, VIENNA 

In order to test the conditicn of stress of glasses, use has 
long been made of their examination in polarized light, by 
subjective observation. 

In objective observation, that is, by using a projection 
system, more details can be distinguished, it is true, but a 
lens effect occurs which greatly increases the difficulty of 
easy application. This drawback may be completely elim- 
inated, as shown by the author in a series of experiments, 
by dipping the pieces of glass to be examined in a liquid 
having the same refractive index. From the difference in 
dispersion between liquid and glass on the one hand, and 
the differently cooled portions of the piece under examina- 
tion on the other hand, a colored picture results in combina- 
tion with the polarization effect, which gives an excellent 
insight into the fine structure of the stresses. 


Electric conductivity and constitution of glasses 
Pror. Dr. A. SMEKAL, HALLE A.S, 

After an introductery review of the particularities of the 
states of glass, the analysis of the interdependence between 
temperature and electric conductivity of glasses was utilized 
to obtain insight into their molecular structure, which so far 
is but very little known. In his paper before the Inter- 
national Volta Congress of Physicists at Como in the fall 
ef 1927, the author (then the Austrian representative) was 
able to explain for the first time the mechanism of the con- 
duction of electricity in crystallized non-metallic substances. 
The knowledge thus obtained, and since increased, is now 
applied to the state of glass. In agreement with experience 
it now appears only the ions of the alkal metals, especially 
sodium, take part in the conducticn of electricity in glass. 
The ions of the alkaline-earth metals, calcium and barium, 
and of the other chemical elements present in glass, show a 
much stronger chemical combination than the alkali metals, 
so that they are not agitated by the electric current. How- 
ever, their presence in the glass has a considerable influence 
on the mobility of the sodium icns. For example, from the 
properties of the alkaline-earth atoms it follows that glasses 
rich in lime must hamper the movement of sodium ions 
more strongly than those rich in barium, and experience 
actually proves that lime glasses are much better insulators 
than barytes glasses. In a similar way, conclusions may be 
drawn with regard to the influence of the other components 
of glass on the electric conductivity. 

On the basis of the experience obtained with crystals, it is 
known that the strength of the linkage of electrically, agi- 
tated particles can be considerably reduced locally by high 
internal stresses. The conspicuous difference in the inter- 
dependence between temperature and electric conductivity in 
tough and in brittle glass, rests exactly on a difference in 
strength of linkage of the sodium ions which can be ex- 
pressed numerically. As the linkage strength in brittle glass 
is a considerably lower one, it may be concluded that brittle 
glass is subject to high molecular stresses acting within 
minute empty spaces which are too small to be detected under 
the microscope. This particularity, which is entirely dif- 
ferent from the behavior of the crystallized substances, ap- 


pears nct only to cause the high brittleness of “brittle” glass, 
but it also becomes manifest through a pronounced reduction 
of the sensitiveness to temperature of the density and also 
cf the refraction of the glass; experience shows, in fact, 
that the expected changes in these properties during transi- 
tion from “tough” to “brittle” glass occur abruptly and with 
great sharpness at the “point of transformation.” 

In addition to the high inner stresses mentioned above, 
brittle glass can also be given, through chilling at high tem- 
perature, inner stresses which can be detected by optical 
means. These stresses must cause a further decrease in link- 
age strength of the sodium ions in the glass and consequently 
influence its cenductivity. In fact, the conduction of elec- 
tricity in “stressed” glass is found to be higher, exactly in 
the direction expected, than in “‘stressfree” glass. By means 
of a prolonged and continuous flow of current, it should be 
possible to remove the most weakly linked sodium ions of 
the “stressed” glass and thus te produce a gradual relief of 
its tension; this conclusion has also been confirmed by 
experiment. 


Something about colors for painting glass 
Pror pr. K. KILLer, Hama 

The glass region of Northern Bohemia has been very in- 
tensively occupied, during many centuries in the manufacture 
of painted glass. The charming decorations are due for a 
large part also to the effect of the colors used. The industry 
which manufactures these colors, has therefore from the be- 
ginning adapted itself to the needs of glass painting and 
decorating, and has continuously tried to produce new effects 
through new colors and combinations of colors. The litera- 
ture on colors for glass painting is very meagre and, more- 
over, what is found in this literature is only partly correct; 
indeed, direct errors are very often found in the data. This 
subject was therefore briefly reviewed from the chemical 
point of view and some recommendations made upon the 
manufacture of enamels, fluxes, and the coloring materials. 
Mention was also made of the complicated conditions which 
result when several colors that mutually react and then give 
trouble during annealing must be painted over one another. 
The oils used in painting also play an important part and 
their purity and composition are of considerable influence. 
The subdivision of colors into opaque and transparent enamel 
colors, flat, body, and opaque colors, lusters, etc., was treated. 
The manufacture of the coloring substances and the behavior 
of the latter toward enamel or flux was also touched upon. 
Finally, the burning of the colors in the ordinary pot muffles, 
as is usual in Northern Bohemia, was explained and experi- 
ments were also discussed which have been made in recent 
years with an electric muffle and which have given very 
good results. 


Basic oxides and glass properties 
Dr. N. Krerp_, VIENNA 
The glass industry is one of the oldest industries. Glass 
has been made for thousands of years, but physical and 
chemical knowledge of our material was still very small 
in the past great chemical century. With respect to science, 
glass is coy, and research on glass is therefore the youngest 
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science. Cooperation between our old industry and the 
aspiring glass research movement has therefore the benefit 
of this extreme contrast, which is the proverbial basis of a 
combination whose components perfectly supplement each 
other. 

The first requirements of the industry has been to expand 
its simple composition which was originally suggested by 
nature, as it were, to the extent in which the fields of 
application of its material have enlarged, and the quality 
requirements specialized. This has been done with respect 
to colored glasses, a preblem which was first an empirical 
one. Other requirements then followed which could no 
longer be mastered empirically. If, for example, the splendid 
successes of the optical glass industry first became the 
incentive to thcrough scientific investigation of certain 
changes in properties, this young science was, conversely, 
soon able to seize most chemical elements for glass production. 

This may be demonstrated on the periodic system. 

Centrasted to a few substances that do not form glass, 
chlerine, bromine, icdine, and mercury, we have the main 
glass formers and those elements which themselves, or whose 
compounds, are used for coloring and discoloring, rendering 
turbid, permeability to X-rays, permeability to ultra-violet 
rays, viscosity, resistance, expansion, and purifying action. 

The leading thought in the scientific work of the last 
decade has been a systematic review of the quantitative effect 
The first step was the additive Winkel- 
However, the properties do not change 


of all additions. 
mann-Schott factors. 
in linear relation with the additions so that the effect of the 
substances must be investigated and tabulated by steps. 
Gehlhoff’s investigations were pioneer werk in this respect, 


and made it possible to demonstrate the desired method by 
his handling of the mechanical properties. The industry is 
greatly interested in the collected work on the properties 
of glass planned by the D. D. G. 

Particularly interesting for the working of glass, is the 
effect of oxides on viscosity and expansion due to heat. 

The physical expression of the so-called “shortness” and 
“length” of glass is the change of temperature necessary to 
bring a glass from a given lower viscosity to a given higher 
one. This can be shown graphically, for two definite degrees 
of toughness lying in the vicinity of the actual working range 
on a Gehlhoff diagram. 

Magnesium has a special interest in this respect because 
of use in the machine glass industry and to the fact that 
an amphoteric nature of it is possible. 

The coefficient of expansion can rather be established addi- 
tatively. The correction of the values found by Winkelmann 
and Schott, made last year by English and Turner, has in 
the meantime been confirmed in Russia. 

Frem a practical point of view, the following chief dif- 
ficulties interfere with accuracy in calculations: 

1. Dependence of the thermal expansion on the melting 

temperature, 
2. On the degree of turbidity, especially with regard to 
the kryolith factor 7.4 calculated by Havas. 


» 


3. Ina strong degree, on the cooling. 

The latter point, which is especially important for flashed 
glass, is utilized empirically for the subsequent equalization 
of criginally different expansion coefficients through varied 
annealing. 





A Letter from Germany 


by G. HIRSCHFELD 


Thorough research work has been recently made in connection 
with sanitary conditions and protection in the interest of the 
workmen in the glass industry. It has been found out that the 
average life is almost 44 years, or to be exact, 43.9 years, which 
shows little difference compared with the average life in all the 
other industries. If one turns to the age limit it can be observed 
that up to 50 years the full capacity and ability to work is main- 
tained and that only after this limit a certain, though slow decline 
is noticeable. 

And even here, that is, between the fiftieth and sixtieth year 
about 50 per cent are to be considered able-bodied and well in a 
position to fill their respective jobs. However, it must be remem- 
bered that in Germany this ability or rather its limit is different 
in the glass container industry and in the plate glass branch. 
The makers of glass containers preserve their health for about 
10 years longer than their colleagues in the plate glass industry. 
This difference is explained not only by the greater amount of 
physical work, but also, and perhaps even to a large degree, by 
the irregularity of the workman’s schedule which compels him to 
work morning, afternoon, evening and even night-shifts unexpect- 
edly and irregularly so as to make a well-regulated life for him 
impossible. 

Tuberculosis, of course, plays an important and regrettably 
large part in the workmen’s conditions in the German glass in- 
dustry, just as is the case in the United States. It seems, how- 
ever, as if the percentage of tuberculosis among the dead is larger 
in Germany than it is in the United States. In Germany a recent 


investigation showed among 111 death cases 44 instances in which 
tuberculosis was found the cause of death, which would be equiva- 
lent to 40 per cent. 


In the United States the corresponding 





figure is only a little over 26 per cent. Of interest, too, is the 
number of sick people among the employees who are suspected of 
tuberculosis. Here also a considerable difference between the 
glass container and the plate glass industries can be noted: while 
in the former 26 among 400 employees were suspected of tuber- 
culosis, in the latter there were only 4 persons among 154, the 
percentage being 6.5 and 3, respectively. The large difference in 
the percentage between death and sickness, as far as tuberculosis 
is concerned, is explained by the fact that workmen or women 
who are suspected of tuberculosis, are likely to retire from actual 
work instead of waiting until the fatal end. Consequently, the 
percentage among the sick people is rather low; among the people 


who stay, however, 40 per cent, as we have seen, die of 
tuberculosis. 
FEWER STRIKES IN GERMANY, More Lock-outs 


It is a widespread popular opinion that the German industry 
suffers more than any other industry from strikes and lock-outs. 
But here is a statistical compilation which shows great improve- 
ment and progress in this respect. If the first three months of 
1928 and 1929 are compared, the following becomes clear: The 
number of factories which were affected by strikes, was reduced 
from 1,658 to 630, strikes came down from 1,536 to 255 and the 
number of lost working days declined from 2,755,426 to 1,046,018, 
while only the number of lock-outs increased, from 122 to 375. 
The explanation for the greatly decreased number of strikes lies 
probably in the present economic conditions of Germany which 
are decidedly unfavorable and bring about a relatively high 
amount of unemployment; this, of course, is of great influence 
as regards the lesser number of strikes, etc. 
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Do We Need an All-Inclusive Glass 


Manufacturers’ Organization? 
ROM time to time there comes to mind a question to 
which reference has repeatedly been made at meetings 
of glass men and in their conversations with each other, but 
which seems never to have been given serious consideration 
The question is: Why is it 
that the glass industry, as an entity, includes no genera] or 
central organization representative of all the different man- 
ufacturing branches of the trade, an association thoroughly 


by the industry in general. 


imbued with the broad idea of advancing the interests of 
the entire industry as well as those of its individual divi- 
sions in every possible legitimate way? Why haven't the 
glass men all “got together” on some such basis? 
Organizations of this type in one or more branches of 
instance—have 
amply proved their value in their own special and limited 
spheres. 


glass making—bottle manufacturing, for 
Would not the same principles on which such suc- 
cessful enterprises are conducted apply with equal force to 
a’ larger organization, embracing all manufacturers of all 
types of glass products? Would not the benefits derived 
from the activities of an aggressive cooperating organization 
of this kind be worth all it would cost? 

Under the complicated and ever changing conditions now 
affecting all industries it is inevitable that situations shall 
arise at intervals in the glass field, in which important ad- 
vantages will be lost that might be saved could the entire 
business and moral force of the industry be mobilized ready 
for quick action on short notice. 

At present any comparatively small industry—stained 
glass may be cited—is decidedly at a disadvantage when 
contingencies such as tariff changes, increases in freight 
rates, new packing and shipping problems, etc., develop. 

Practically all branches of the glass trade have their own 
trade associations but when the time comes to fight a real 
battle or put through some policy that would benefit all 
glassmakers, they must under present circumstances struggle 
alone with little or no support from their fellow glassmen 
engaged in lines of manufacture differing from their own. 

Such an anomalous hard to understand. 
Whether a concern be making bottles, flat glass or other 


situation is 


products, its big problems frequently bear a close relation 
to those of other branches of the trade. 

Such a matter as consideration of tariff problems would 
be but a small part of a national trade association’s ac- 
tivities if organized on a comprehensive basis. Among 
other activities it could take a strong stand against the en- 
croachments that constantly threaten from other industries— 
pottery as a substitute for glass, for example, and could 
assist materially in developing new uses and new fields for 
glass. 

By studying markets and advertising suitable products 
to the public, as the Glass Container Association does, it 
could increase its members’ sales. It could do for all glass 
manufacturers some of the things the Plate Glass Manufac- 
turers Association is doing for its members. It might even 
assist in technical development. Combined in a strong, 


well-managed thoroughly respected organization or institu- 
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tion the glass industry would be in an infinitely stronger 
position to interest capital in both research and manufactur- 
ing enterprises than it ever will reach without co-operation 
between all of its members. 

It is a fact that several prominent investment interests 


in New York during the past year have been investigating 
the possibility of recommending glass company stocks to 
their clients as desirable investments but in some instances 
have hesitated to do so because of the generally unorganized 
condition of the industry as a whole. 





How Big Men 


N interesting article written by M. K. Wisehart on “How 

Big Men Think and Act” appeared in the July 1929 issue 
of the American Magazine. The article is devoted principally to 
the well known publicity man Ivy Lee of New York, sometimes 
called the dean of his profession, who numbers among his clients 
the John D. Rockefellers, father and son, Charles M. Schwab and 
other notable individuals. Also he is publicity adviser for several 
internationally famous banking houses and numerous corporations 
engaged in the nation’s basic industries—coal, oil, iron, steel, and 
copper. He also represents railroad, textile, and meat-packing 
corporations. 

One of the stories about Mr. Lee told by the author in the 
article is of particular interest to glass men. It explains how the 
Pennsylvania Railroad came to the decision to continue the use of 
plate glass in their day coaches when urged to use cheaper glass. 
We quote the story as follows: 


Recently, one of the regular Monday afternoon conferences 
in Philadelphia of the officers of the Pennsylvania Railroad 
was the background for an incident which I think will in- 
terest anyone who has ever watched the passing scene 
through the plate glass window of a railroad train. 

At this meeting one of the road’s officers submitted a re- 
port which had to do with ceriain economies in operation and 
maintenance. Among other things, it was recommended that, 
instead of. plate glass, pressed glass should thenceforth be 
used in the windows of day coaches. 

Now, in railroad operation, owing to a great variety of 
unavoidable minor accidents in the yards or while cars are 
in transit, the breakage of window glass is something enor- 
mous; and it was shown by the officer’s report that, because 
of the lower price of pressed glass, its use would mean a 
saving of a hundred thousand dollars a year. 

In attendance at this meeting was a man who participates, 
though he is not an officer of the road, in every official 
discussion of matters of importance to the Pennsylvania Sys- 
tem, and the public it serves. The pressed glass proposal 
having been discussed by the officers from various points of 
view, the operating vice-president turned to this man and 
said : 

“What do you think the public 
question ?” 

“Before I answer,” was the response, “I should like to ask 
whether pressed glass has a tendency to distort the vision?” 

“It has,” frankly admitted the officer who had submitted 
the report. “But the distortion is very slight. It doesn’t 
amount to much.” 

“Nevertheless, in that case,” 


would think about this 


returned the man whose opin- 
ion had been asked, “it seems to me that its use is not per- 
missible. My judgment would be that we have no right to 
use glass that is going to strain the eyes of our passengers, 
even though it strains them to such a slight degree that they 
do not know their eyes are being strained. And that, I be- 
lieve, is the view the public would take.” 

Moreover, I can tell you that that is the view which the 
Pennsylvania Railroad has taken. From the moment this 
opinion was expressed the discussion took a new turn. Pres- 
ently, the pressed glass proposal was dropped. 

To the railroad man who told me this story, 
is the man who gave that opinion?” 

“Ivy L. Lee.” 

“Why do the officers of the Pennsylvania defer to his 
opinion ?” 

“Because,” was the answer, “they have learned that, in 
certain matters, his opinion, based on long experience, is as 
valid as a fact tested by experiment.” 

Mr. Lee has come to know scores of America’s most powerful 
executives. » He has. worked with. them—intimately. -..It has - been 
his. job: to find out ,what-is:in their. minds and to tell them what 


I said: “Who 


* Courtesy | of The American Magazine. 


Copyrighted by 
Publishing Company, 1929. 


The Crowell 


Think and Act’ 


is in the public’s mind. In the course of his long experience as an 
advisor to important men he has discovered five traits that are 
common attributes to business bigness. Here they are: 

Accuracy of Observation 

Soundness of Judgment 

Frankness 

Enthusiasm 

Faith 

When Mr. Lee was asked to state whether from his observation 

he would say there is any one outstanding thing which accounts 
for the achievements of those whom we call America’s big men he 
replied, “not one but at least two things. A man may have/all the 
admirable old school virtues—honesty, industriousness, punctuality, 
and the rest but if he lacks the patience, training, experience and 
brains that are necessary to develop the power of accurate observa- 
tion he is not likely to get very far.” He stated that the two 


most important things on which success depends is, first, accuracy 
of observation, second, soundness of judgment. They are the 
great foundation stones. “The first inevitably makes for the 
second. The second cannot exist without the first. The 


man who lacks the patience, training and skill for correct observa- 
tion is certain to lack judgment in his business and also in his 
personal affairs.” Another quotation follows: “From my experi- 
ence I should say that one of the greatest defects that any young 
man can have is thinking that he knows a thing when he actually 
does not know it.” Mr. Lee then went on with a discussion of the 
three other five outstanding characteristics which he asserts men 
of large affairs have in common. First, frankness, the import- 
ance of which he emphasizes strongly. Next enthusiasm—“but 
in enthusiasm I do not mean merely self-driving energy, pep, 
ginger, snap, guts. I mean a kind of enthusiasm that shows itself 
in a particular way.” 


“It is an easy thing to dissect and criticize another man’s 
idea, taking out of it its juice and vitality. The lesser man 
may do that. But the big man—accustomed to looking for 
new ideas and knowing how the worth-while idea begins 
with a germ, gathers a nucleus, and later develops its true 
magnitude—is likely to see in any idea that has merit far 
more than the originator of that idea.” 

“T have found that the biggest men are the simplest, the 
humblest, the most trusting, and they show their faith in 
human nature in notable ways. Once they have come to 
believe in a man, they are ready to believe implicitly, to 
trust him to, the limit, and held nothing back.” 

“Another thing: A word much in use nowadays—co- 
operation—is almost synonymous with the sense in which I 
am here using the term faith. The faith that big executives 


have in their fellow workers makes cooperation and the 
greatness of many of our smooth-running, big business or- 
ganizations. And I should say that the young man who 


cannot learn to get along with his associates, trusting them 
as they deserve to be trusted, appreciating their strong points 
while not oblivious of their weaker ones, is almost. certain 
to lack that faith in human nature which ‘invites cooperation 
and makes the true executive. 


AMERICAN CHEMISTRY. 





ANNUAL SURVEY OF Volume II. “July 1, 
1926, to July 1, 1927. - Edited by Clarence J. West, Director, 
Research Information Service, National Research Council. 


Published by the Chemical Catalog Company, Inc., New York. 
5 x 8% inches. 397 pp. Price $3.00. 

The Division of Chemistry and Chemical Technology of the 
National Research Council some years ago conceived the idea 
of compiling a series of articles on various branches of chemistry 
in order: to keep men engaged in widely different fields acquainted 
with the progress in ‘their own and other lines. Dr. George W. 
Morey describes the recent progress in glass. 
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APPARATUS FOR MAKING PLATE Grass. U. S. 1,720,745. July 
16, 1929. William Owen, Pittsburgh, Pa., assignor to Pittsburgh 
Plate Glass Company. Filed 12/14/27. The combination with a 
glass drawing tank, of 
a pair of sizing rolls 














above the bath, a tilt- ‘ 

ing take-down frame, a pe 

movable from a verti- a 

cal position to a hori- ‘ 

zontal one, two sets - a) as ‘. 

of opposing rolls car- y, ~ X J f 

ried by the frame for FQ | Miter SW Sen ge 
receiving the glass ‘¢% “a 5 

sheet which is formed , hn NTS tat 
between the sizing MMC IS Se 
rolls and delivered up- 2 ------ Se 


ward thereby, means 

above the sizing rolls for severing the sheet, a roller leer in align- 
ment with the take-down frame when it is in its horizontal posi- 
tion, means for driving the rolls thereof at a relatively slow speed, 
means for driving the two sets of rolls in the takedown frame at 
two different peripheral speeds, one of which corresponds to the 
peripheral speed of the sizing rolls for use when the take-down 
frame is in vertical position, and the other of which speeds is sub- 
stantially greater than the first speed for use in moving the sheet 
out of the take-down frame when it is in horizontal position, and 
means whereby the rolls in the entrance portion of the leer are 
driven at the same peripheral speed as the rolls in the take-down 
frame when the sheet is being delivered from the take-down 
frame to the leer. 


APPARATUS FOR COLORING 
Grass  INCLOSURES. w.. S 
1,708,788. Apr. 9, 1929. John 
T. Fagan, Cleveland Heights, 
and Roscoe G. Phelps, Cleve- 
land, O., assignors to General 
Electric Co. Filed 12/6/27. 
Relates to apparatus for color- 
ing bulbs and other glass in- 
closures on the inside by means 
of dry powdered pigments. 
Particularly adapted for use in 
the application of the method 
disclosed in Pipkin application 
Serial No. 231,541, filed No- 
vember 7, 1927. The object of 
the invention is to provide an 
efficient conveniently operated 
apparatus which will produce a uniform attractive coating on the 
bulb or other article. One claim is in a machine of the class 
described, the combination of a holder comprising an apertured 
socket for receiving the neck of a bulb or similar article, a cup 
having an aperture in registry with the aperture in said socket, 
a support adapted to receive said holder, and means for vibrating 
said support. 








TRANSFERRING APPARATUS FOR CONTINUOUSLY-ROTATING GLASS- 
FoRMING Macuines. U. S. 1,712,907. May 14, 1929. David 
Stenhouse, Washington, Pa., assignor to Hazel-Atlas Glass Co. 
Filed 3/9/25. Relates to an apparatus for gripping the formed 
articles and transferring them to a conveyer, table, lehr, or the like, 
while the mold table continues to revolve. An apparatus including 
a continuously revolving table, a pair of grippers carried by the 
table, a link operatively connected with the grippers, a vertically 
reciprocable rod, an operative connection between the link and the 
rod, and a stationary cam track adapted to be engaged by the rod 
during the rotation of the table. 


Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 


Complete copies of U. S. Patent Specifications may be obtained from the Commissioner of Patents, Washington, D. C. Price 10c each 
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GLASSWARE Macuinery. U. S. 1,720,598. Robert Frederick 
Hall, Wythall, near Birmingham, England. Filed 12/16/24 and 
in Great Britain 12/21/23. A ma- 
chine of the so-called “turnover 
type,” in which the molten glass is 
supplied to an upturned or inverted 
parison mold, co-operating with a 
neck mold or its equivalent, the 
parison and neck molds, after the 
glass has been received therein, being 
turned through two right angles or 
inverted, so that the parison mold 
comes beneath the neck mold, after 
which the parison mold is opened 
and replaced by a blowing or finish- 
ing mold, in which the blowing or 
finishing of the bettle or other glass article being manufactured 
takes place. 





Qne~e > 5 & 





MACHINE FOR THE MANUFACTURE or GLAss ArTICLEs. U. S. 
1,720,552. July 9, 1929. Sydney Hunt, Birmingham, England. 
Filed 9/3/27. In machines for the manufacture of glass articles 
having a parison mold adapted to be lowered to a receptacle con- 
taining molten glass in order to pick up a charge of glass and 
then to be raised therefrom; and having a knife adapted to cut 
off the trailing glass from the bottom of the parison mold, when 
this latter is raised; a construction including a movable stop which 
is adapted to arrest the rise of the parison mold in an intermediate 
position and to form a reaction abutment to take the upward 
thrust of the knife during the cutting, together with means for 
removing the step after such cutting, for the purposes set forth. 

Giass Morn. U. S. 1,716,350. June 4, 1929. Blasius Bart, 
East Orange, N. J., assigror to Bart Reflector Co., Inc. Filed 
11/10/23. In the copending 
application, Serial No. 612,- 
133, filed January 11, 1923, 
method of grinding glass 
molds, there is disclosed a 
method for forming a glass 
mold provided with an in- 
tegral outstanding flange. 
These flanged glass molds 
have not been possible to 
construct heretofore due to 
the fact that it has not been 
possible to grind a parabolic 
mold when provided with an outstanding flange. 

The present inventions cover the following features: A mold 
having a convex central portion, an outstanding flange projecting 
horizontally from the perimeter of the convex portion and an up- 
standing rim outlining the flange, said rim provided with an over- 
flow recess. A one-piece ground glass mold having a central 
portion substantially parabolic in cross section and provided with 
an outlining flange having a recessed rim. A glass mold having a 
body portion, an outstanding flange provided with a rim having 
circumferentially spaced apart recesses. A glass mold having a 
body portion and an outstanding flange, said flange provided with 
a rim having an overflow recess and the portion forming the recess 
being matted. 








SHEET-GLASS-SURFACING APPARATUS. U. S. 1,714,307. May 
21, 1929. John C. Gipe, Toledo, O., assignor to The Libbey- 
Owens Sheet Glass Company. Filed 8/18/26. In a machine for 
mounting glass sheets which are to be surfaced, a bed upon which 
the glass is adapted to be mounted, a layer of plastic material on 
said bed and upon which the glass initially rests, means for moving 
the bed in a horizontal path, and a plurality of pressing instru- 
mentalities arranged with their pressing surfaces in an inclined 
plane and adapted to press the glass into the said plastic material. 
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METHCD OF AND APPARATUS FOR FEEDING MOLTEN GLAss. U. S. 
1,721,487. July 16, 1929. Karl E. Peiler, West Hartford, Conn., 
assignor to Hartford-Empire Company. Filed 6/7/26. Particu- 
larly adapted for use in connection with glass gathering devices 
employing a gathering receptacle, transfer cup or mold which is 
filled by suction from the surface of a pool. 

Fig. 5 is a longitudinal sectional view of a modified form of 
apparatus in which the movement of the glass is caused by a 
paddle vibrating to and fro in a line path and moving in one 
direction with greater velocity than in the return direction. 

This invention has for its object the removal of the chilled 
surface of glass from the gathering station and the replacing of 
such chilled glass with hot glass, by causing a circulation or 
































movement of glass, and particularly of the surface glass, past the 
gathering station, in a gathering pool or forehearth of proper 
proportion and with proper temperature regulating means. A 
further object is the reheating of the chilled glass by subjecting it 
to a suitable environment. 

The several structures shown in the patent specifications are all 
characterized by the use of a paddle arranged to move back and 
forth in the glass at one side of a channel that communicates with 
a gathering station, the paddle being so operated as to propel a 
current of glass toward and across the gathering station, and the 
glass being allowed to flow away from the gathering station along 
the side of the glass channel opposite to the side at which the 
paddle operates. 


AND METHOD 
July 9, 1929. 


FOR MANUFACTURING GLASSWARE. 
William Emil Bock, Eagle Point 
Colony, O., assignor to Erie 
Glass Company, Toledo, O. 

Filed 1/9/22. 

An invention for the provision 
of simple and efficient width 
maintaining means for forming 
a sheet, which means is operable 
to apply a transverse stretching 
stress to the sheet during a pre- 
determined portion of the 
formative stage of its movement. 

Also a provision of means 
for controlling the discharge of 
molten glass from a scurce of 
supply, which means is adjust- 
able to vary the depth of glass 
therein with relation to the 
level of glass in the source of 
supply or to lower the means 
in accordance with the lowering of the glass level in the source 
of glass supply by the discharge of glass therefrom. 

A glass tempering house from which a stream of molten glass 
may flow in sheet form, and associated means for regulating the 
feeding of the sheet and to maintain the width of the same together 
with surface finishing means for the sheet, which several parts 
are vertically adjustable as a unit with respect to the source of 
molten glass supply; and also that the units, two in number, are 
adjustable in various respects to suit the thickness of the sheet, 
the position of flow of the same from the tempering chamber, 
and the amount of transverse stretching stress applied to the 
sheet to maintain its width. 


APPARATUS 
U. S. 1,720,029. 























SHEET-GLASS-SURFACING APPARATUS. U. S. 1,714,301. May 21, 
1929. John L. Drake, Toledo, O., assignor to The Libbey-Owens 
Sheet Glass Company. Filed 5/10/26. In sheet glass surfacing 
apparatus, a plurality of glass surfacing units, means for moving 
a sheet of glass progressively beneath said surfacing units, and 
means for preventing an appreciable change in the temperature of 
the glass sheet as it passes from one unit to another. 


ARTICLE oF GLASS AND METHOD FOR PRODUCING THE SAME. 
U. S. 1,713,854. May 21, 1929. Felix Meyer, Aix-la-Chapelle, 
Germany. Filed 8/26/26. The method 
of forming a hollow glass article for 
division 


subsequent along a_ pre- 
determined line, comprising  simul- 
taneously shaping said article and 
putting an internal strain therein along 
the required division line of such 
character and strength that, at any 





time, the article may be divided along 
such predetermined line without 
splintering solely by intentionally Vv NN 
slightly injuring the surface of the 

glass at a point in substantial register 

with such strain line. If the article is made by pressing or blow- 
ing a lump of hot glass in a mold or form, the tension can be 
set up in the mold, by giving part of it a higher conductive 
power than other parts. Or it can be taken out of the mold and 
while hot, brought into contact with a cold tool or mold. The 
illustration shows one form of tool which serves to set up the 
line of tension in tubes or containers, the bottom of which are to 
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be made afterwards. Other tools may be introduced into the 
tubes from inside. 

Gas Manuracture. U. S. 1,716,673. June 11, 1929. Walter 
Fdwin Trent. Washington, D. C., assignor to Trent Process 


Corporation. Filed 3/8/22. The inventor claims the process of 
making producer gas 
from comminuted fuel, 
comprising forming the 
fuel into a bonded mass 
having a_ plurality of 
unobstructed open 
sageways extending 
therethrough, introduc- 
ing said mass to a 
retort, applying heat to 
the walls of the open 
passageways by burners 
disposed within the re- 
tort for directing com- 
initiate combustion of said 





Fig h. 


pas- 





walls to 
gasify volatiles therefrom, and collecting 
Fig. 1 
represents a vertical cross sectional view of a gas-making retort 
with a charge therein; and, Fig. 2 is 
preformed and bonded fuel mass or charge before it is introduced 
to the retert. 


bustion gases against said 
mass and distill and 


said volatiles in admixture with said combustion gases. 


a perspective view of a 


Giass-Pressinc Macuine. U. S. 1,712,499. May 14, 1929. 
Max Jaeger, Long Island City, N. Y., assignor to Anchor Cap & 
Closure Corporation. Filed 4/17/22. Comprises a continuously 
rotating mold table having a constant speed of rotation, except 
when the speed is changed for adjustments, and wherein the feed- 
ing, pressing, blowing, and delivering operations are all performed 
without in any way changing the speed of rotation of the machine. 
Under these conditions the load is very the 
operates with minimum shock and jars. 


even and machine 


GLass-WorkKING MACHINE. U. S. 1,720,908. 
jian, Newark, N. J. Filed 3/3/28. 
adapted for embedding the end 
of a metal part in a glass part, 
in combination, means for hold- 
ing a glass part, means for 
holding a metal part ; cam means 
for moving said glass part and 
said metal part relative to each 
other adapted to bring one 
against the other and to hold 
the glass part against the metal 
part under pressure; heating 
means for glass parts; and 
means for moving said holding means to carry a glass part held 
thereby into operative relation w:th said heating means, while 
said cam means simultaneously moves ‘said glass part into cooperat- 
ing pressure relation with said metal part. 


Daniel Kondak- 
In a glass working machine 
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The Design of a Modern Illuminant 


By HANS K. RITTER? 

Before the introduction of the nitrotungsten lamp (Mazda C) 
as a light-source for practically all purposes, that is before the 
year 1912, the art of electric and gas fixture design and manu- 
facture was plainly given as the making of a holder or “fixture” 
for lamps fixed, either single or multiple, and its artistic treat- 
ment. The designer had at this period, some of the magnificent 
examples of fixture-making before him, which were executed in 
great richness of form either in metal or glass by artists for 
the European nobility and used as supports for candle and oil 
lamps. Even the design of electric fixtures followed these prec- 
edents closely. 

For some years a number of glass manufacturers specialized in 
the making of a great variety of glassware, mainly in shades and 
globes for small light units which before the advent of the larger 
rated lamps (from 300 to 1,000 watts) were the only ones to 
come into consideration. 

However, with the advance of the art of making and utilizing 
sources of light of much larger rating than lamps as they were 
known previous to the year 1912; except the arc lamp, a search 
was started for new forms of enclosing glassware to cope with 
these new requirements. 

It is not so widely known, as it deserves to be understood, that 
the wattage per produced candlepower varies greatly in propor- 
tion to the size of nitrotungsten lamp (Mazda C lamp) utilized. 

The following table gives such a comparison: 

One 50 watt Mazda C lamp is able to give off 500 lumens 
One 1000 watt Mazda C lamp is able to give off 20,000 lumens 
(A lumen is the unit of lightflux quantity.) 

That is, if single 1000 watt Mazda C lamps can be utilized, in 
place of the smaller types, the current consumption in the lighting 
of large auditoriums or other large areas, can be cut in half, or 
twice the amount of light can be obtained for the same amount of 

current consumption. 

The scheme of using large size lamps, having a wattage rating 
of 750 or 1000 or higher, brings quite a saving in the ultimate 
lighting bill, also through simplified wiring and switching in 
parts of installation cost. 

For instance, using a cluster of three 1000 watt Mazda C 
lamps as a unit source, and assuming a figure of 2 watts per sq. 
ft. covered, such a source would be: able to light an area of 1500 
sq. ft. at a high light intensity... It. must be-noted, however, that 
such an arrangement would not fulfill all the requirements which 
are demanded of an “illuminant,”’_as the specific surface intensity 
of the light-source would. be ,exceedingly high. An envelope -of 
glass of the translucent type to Surround the light-source is there- 
fore very important, so as to’ cut down the amourit of glare, 
soften the shadows, and to make the area of glass (opal) large 
enough for the light to emit from, and therefore to.make the sur- 
face brightness low. 

If a glass slat (opal glass) is brought before a light-source, 
the light obeys the law of diffuse reflection. Under the. law of 
diffuse reflection, when a beam. of light strikes the reflecting sur- 
faces, the beam is broken up and the rays of light are reflected in 
every direction as shown in Fig. °1. 








FIG. 1 

The number of rays reflected in each direction is in proportion 
to the length of the lines shown in diagram. 

Especially is to be noted, that the direction of the reflected light, 


1 The Roessler & Hasslacher Chemical Company. 





from the opal glass slats is independent ofthe angle at which the 
beam strikes the reflecting surface, the maximum reflection being 
always perpendicular to the reflecting surface. Therefore it will 
at once be realized, that the position of an opal glass slat in 
relation to space to be illuminated, is in diffuse illumination the 
main factor in light control. 

To increase the effectiveness of an “illuminant” advantage 
should be taken of spread reflection. Under this law, a beam of 
light striking the reflecting surface is reflected in a certain single 
direction, as in specular reflection (mirrors) but 
greater spreading of rays. 

Aluminum reflectors, satin finish, have spread reflection. In this 
case advantage is also taken of spread reflection, by providing 
open spaces between the. opal slats, through which the 
spread reflection of the reflected light, coming from the built-in 
aluminum reflector A emits. | (Fig. 2.) 


there is a 


glass 


Illuminants built to conform to the above mentioned principles 








were consequently made, and are now successfully used in the 
illumination of church auditoriums. 

The framework holding the glass slats, also supporting the 
glass and metal reflector is unified through a metal band, which 
in turn holds the chain supports with the light-source. This 
framework is made to harmonize with the surroundings, of which 
the “illuminant” therefore will be an important part. 





A LIGHTING FIXTURE COMPOSED OF GLASS SLATS 


The glass slats are placed in a certain manner into the frame, 


just like a louver surrounding the light-source. (U. S. Patent 


1168422). The frame diameters range from 3 ft. 6 in. to 6 ft. 


and are made to hold one or a multiple of 1000 watt nitrotungsten 


lamps, the whole combined with a reflector. 
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In like manner a small unit was created, but instead of em- 
ploying glass slats, glass rings were used. 

The construction consists of a series of glass rings surrounding 
the light-source like a louver. These rings are made with a 
special cross-section. 

The rings are blown in different sizes, 4”, 8”, 12” and 16” 
diameter, and can be assembled in different ways, as Fig. 4 and 
Fig. 5 show. (U. S. Patent 1193191.) 





THIS FIXTURE IS 


MADE 


OF GLASS RINGS. 


The glass ring is a complete deviation from the present known 
glassware as used in the electric fixture industry. 

Illuminants made out of a series of glass rings show a wide 
range of usefulness. This unit can be used for office and general 
illumination, but especially also in the decorative field. 











To the Editor of Tur GLAss INbUSTRY: 

In your issue of July, 1929, on page 175, under the title, “Find- 
ings of Special Masters in Glass Feeder Patent Cases,” we find 
the following sentence: 

“The Steimer patent noted above was discussed and the opinion 
expressed that it is inoperative and without utility and that as 
issued it is not the invention of Theodore C. Steimer.” 

This makes it appear that the Master held this patent to be 
invalid which, as a matter of fact, he did not do. This patent 
has never been held to be invalid and the only judicial opinion 
which has been handed down, which was by Judge Faris in the 
suit against Obear-Nester, the patent was held to be valid. 

The Master’s opinion will be found on the bottom of page 18 
of the original report and it reads as follows: 

“Without further discussion, we are of the opinion that the 
Steimer patent in suit is valid, if at all, only as to the particular 
apparatus described, and that the six claims of the patent should 
be construed with the specifications and drawings and all be limited 
to the particular structure described and shown in the drawings. 
With this view of the patent, none of the claims are infringed by 
either of the devices of the defendant.” 

We are unable to find any basis for the statement which ap- 
peared in your article and we would greatly appreciate having 
this corrected. As it now stands, the patent is stated to be invalid, 
whereas as a matter of fact, it has never been‘ declared invalid, 
but has been declared to be valid. 

Hartford, Conn., HARTFORD EMPIRE COMPANY, 

July 11, 1929. (Signed) By R. F.. Hatcn. 





In the’ July number of THe Grass INpustRy there was_ pub- 
lished on page 173 an article, “Foreign Trade of the German 
Glass Industry” in which it was said that “after the war 
Germany borrowed from foreign countries an amount 


of between 12 and 13 million marks si , ae Se 
misprint and really should read “between 12 and 13 billion 
marks.” 

It can easily be understood that an amount of only 12 or 
13 million marks would be so insignificant as to leave it 
entirely out of consideration. The same amount in billions, 
however, represents the actual long-term investment from 
abroad and equals approximately 3 billion dollars —G. H. 





Roumanian Factories Using Natural Gas 


By J. E. Barasas, Roumania 
(Written for This Journal) 


Roumania, which through the peace treaty won large provinces, 
is mainly an agricultural country, of 300,000 square kilometres in 
size and with 17 million inhabitants. 

Industrial plants of importance were very scarce until the end 
of the war, and even those existing devoted themselves to the 
grinding of cereals or the refinement of petrol products, the latter 
being one of the most valuable of the natural resources of the 
country. 

Among the new provinces attached to Roumania since the war 
are Transylvania, with a part of the Banat and Bucovina, both 
industrial in character. The former brought in very important 
industries which tend to balance the outweighing agricultural 
character of Roumania. The glass works occupy a very fine posi- 
tion among the different industrial plants of the country. 

There are window glass factories in Medias, Diciosanmartin 
and Putna. The First Glass Works, in Medias, with natural gas 
available, has lately introduced the Fourcault process. Its posi- 
tion is a predominating one, while the two other plants with hand 
shops only, have but a small production. In the summer of 1928 
the Transylvanian Glass Works of Diciosanmartin made an 
arrangement with the Saint-Gobain glass organization and are at 
present enlarging their factory, introducing there the Fourcault 
process. This, it is said, will mean a considerable shortening of 
the profits of the First Glass Works of Medias which completely 
dominated the market until Saint-Gobain appeared on the horizon. 
Prices are said to be maintained by means of a joint sales office. 

In the whole country there are ten bottle, hollow ware and press 
ware factories, the most important being the Vitrometan Glass 
Works Co., Ltd., Medias, the Glass Works of Turda in Turda 
and the Glass Works of Putna. The Vitrometan produced until 
recently only bottles, but has recently enlarged its activities, erect- 
ing a thoroughly up to date new factory for the manufacture of 
all kinds of white and colored hollowware, press ware and lighting 
ware. The old plant will continue to manufacture green bottles, 
while in the new plant these products will be manufactured by 
means of full-automatic American machinery. Even American 
fuelless lehrs will be put into use, innovations which signify the 
first entry of modern devices into the hollow ware glass industry 
of Roumania. The Glass Works of Turda is producing all kinds 
of tableware, hollow ware and press ware of a fairly good quality. 
The Glass Works of Putna, though of small production, is 
esteemed for its high grade products. The competition is rather 
severe in these branches, as a result of which several small plants 
operating old-fashioned equipment have been forced to close their 
doors within the last three years. 

A remarkable feature of the Roumanian glass industry is the 
presence of natural gas, which serves as fuel for all plants in 
Medias, Turda and Diciosanmartin. This economic advantage 
gives a sound basis for the continuous development of the glass 
industry which, after satisfying inland necessities, surely will be 
looking for export markets in the near Orient. The natural gas 
exploitation is entirely in the hands of the Roumanian state and 
prices have been held unduly high. There is hope, however, that 
the new Maniu Government will reduce prices to a normal scale. 

A comparison with the surrounding countries, Hungary, Yugo- 
slavia, Greece and Bulgaria, shows the fairly good development 
made by the Roumanian glass industry in the last five years. The 
window glass plants stand, as to up to date methods of manu- 
facture, on a level with the West-European producers, while 
bottle and tableware makers are now mechanizing their factories 
and making all endeavors to produce every type of household, 
packing and lighting articles, so that within a short time only 
a very small quantity of foreign specialties will find its way into 
Roumania. The Roumanian consumers, especially those of Tran- 
sylvania, demand a good quality even in the cheaper sorts, which 
is a very good stimulus to constant development. 
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The Glass World and What It Is Doing 


News of the Industry 
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Hearings at Washington on Glass Go On 


Representatives of practically all branches of the glass man- 
ufacturing industry have been appearing before subcommittes 
of the Senate, one composed of Senators Edge of New Jersey, 
Reed of Pennsylvania, Smoot of Utah (Republicans) and 
Senators Barclay of Kentucky and King of Utah, which are 
considering the glass and glassware tariff schedule. 

Before the subcommittee considering the free list schedule, 
George L. Payne, of the Stained Glass Association of America 
stated that imported stained glasses are being declared at 
values whereby they come in free of duty as works of art. 
He advocated that the free list admit only stained glass valued 
at $35 or more a square foot. Otto W. Heinigke of New 
York, speaking for the manufacturers of Venetian mosaics, 
stated that glass mosaics should be taken off the free list 
and placed in a paragraph with manufactures of glass and 
made dutiable at the rate of 55 per cent ad valorem. This 
position was opposed by Edward B. Bletz, an importer of 
New York, who objected to the placing of any duty on the 
commodity. 

Manton M. Wyvell representing New York importers of 
stained and painted glass windows had previously petitioned 
the subcommittee for a reduction on the rate of duty imposed 
on such materials from 60 per cent as provided in the Tariff 
Act passed by the House of Representatives to 25 per cent ad 
valorem. Mr. Wyvell stated that the total domestic produc- 
tion of stained and painted glass windows in the United States 
in 1920 was valued at $500,000. In 1927 it was $3,000,000 and 
the current year’s production is estimated at $7,500,000. The 
import figures for 1925 showed but a value of $202,352 and 
for 1928 the low total of $183,699, thus demonstrating that the 
domestic business had increased by leaps and bounds while 
the importations have become increasingly lower. The 
petitioner indicated that it is impossible for stained and painted 
windows of the kind imported to be standardized factory 
products, which term may be applied only to the cheapest 
grade of ornamental windows. The windows referred to in 
the petition are art works of high character. Mr. Wryvell 
denied that there have been large importations of stained glass 
windows in unleaded or knocked down form to be assembled 
in this country. Leading importers, he said, do not follow 
this practice but two domestic firms have opened branch 
studios in Europe and in these studios less than 80 men are 
employed. 

The Barium Reduction Company and the Manufacturing 
Chemists Association requested that a tariff of $8 a ton be 
placed on witherite. Their representative stated that the manu- 
facture of barium is a key industry and that barium is in 
danger of being replaced by witherite in industrial processes. 
Frank W. Mondell, representing the Foote Mineral Company, 
stated that a duty on crude unground witherite is not needed, 
and that prepared witherite should be subjected to a duty of 
not over 30 per cent. 

The Furniture Manufacturers Association of Grand Rapids 
and the Association of Imported Plate Glass Consumers repre- 
sented by A. Solomon continued their fight before the sub- 
committee of the Senate Finance Committee for lower duties 
on plate glass. 

The proposed tariff on fuel oil was supported before the 
subcommittee of the Senate Committee on Finance by Harry 
L. Gandy, executive secretary of the National Coal Associa- 
tion, representing the bituminous coal industry. Mr. Gandy 
reviewed the adverse conditions met with in the bituminous 
coal industry during past years and he stated that the com- 
petition of fuel oil has been one of the most serious factors 
in the situation and that it is growing more intense because 
of the increase in the production of fuel oil which must be 
marketed. The average production of fuel and gas oil in the 
United States during 1928 and the preceding two years was 
394,672,000 barrels. On the basis of four barrels of oil re- 
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placing one ton of coal the production in 1928 amounting 
to 454,000,000 barrels of oil consumed as fuel displaced 113,- 
590,000 tons of coal. Mr. Gandy intimated that under present 
conditions a heavy duty should be placed on fuel oil in order 
to protect the American bituminous industry. 





New General Superintendent for American Factories 


W. L. Munro, Jr., son of the president of the American 
Window Glass Company on July 1 succeeded C. W. Kurtz 
as general superintendent of the company’s factories. Mr. 
Kurtz is retiring from active business after long service with 
the company. 

The new factory superintendent has been active for many 
years in the management of the American Window Glass 
Company. He has studied window glass production methods 
in numerous factories in this country and Europe. He grad- 
uated from Harvard University and later attended the Har- 
vard Law School. His military experience has been* extensive 
including six months in the artillery service on the Mexican 
border. He attended the first officers’ training camp at 
Plattsburgh and in 1917 was commissioned second lieutenant 
of artillery. He then went to France and attended the field 
artillery schools at Fontainebleau and Saumus. He joined 
the Twelfth Field Artillery and was present in the fighting 
at Chateau Thierry and Soissons where he was gassed. For 
his services at Chateau Thierry he was awarded the Croix 
de Guerre. Later he was promoted to a first lieutenancy 
and became operations officer at the artillery headquarters 
engaged on the Aisne-Vesle Front. Eventually he was appointed 
aide to General McCloskey of the 152nd Field Artillery 
srigade, which became part of the Army of Occupation in 
Germany. The following year he was assigned to the resi- 
dence of President Wilson in Paris. On his return home Mr. 
Munro obtained a large amount of practical experience in 
several of the American Window Glass Company’s plants. 
He has taken a great deal of interest in and been active in 
the conversion of two of the company’s plants to the Four- 
cault process. For several years he has been assistant to the 
president of the company and active in its important under- 
takings. 





General Electric Six Months’ Sales 


General Electric Company sales billed for the first six 
months of 1929, announced by President Gerard Swope, 
amounted to $194,353,307 compared with $158,015,221 for the 
corresponding period last year, an increase of 23 per cent. 
Profit available for dividends on common stock for the first 
six months of 1929 was $30,740,768 compared with $24,388,002 
for the same six months last year. 

The net 1929 sales billed January to June inclusive amounted 
to $194,353,307. The cost of sales billed including operating, 
maintenance and depreciation charges, reserves and provision 
for all taxes amounted to $170,104,501 leaving a net income 
from sales $24,248,896 as compared with $19,126,182 for the 
first six months of 1928. Other income after deducting interest 
paid and sundry charges amounted to $7,779,347 leaving 
$32,028,154 profit available for dividends. Deducting cash 
dividends amounting to $1,287,386 on special stock leaves a 
profit available for dividends on the 7,211,481 84/100 shares 
of common stock of $30,7.4,768 while the profit for the cor- 
responding period last year amounted to only $24,388,002. 

The profit available for common stock for the six months is 
equivalent to $4.26 in 1929 and $3.38 per share in 1928 on the 
shares outstanding. 

Orders received during the first six months of 1929 amounted 
to $220,716,456 compared with $170,357,797 during the cor- 
responding period last year, an increase of 30 per cent. For 
the second quarter the orders received were $119,351,248 com- 
pared with $90,431,957 for the corresponding quarter last year. 
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Tariff Commission’s Report on Window Glass 


The full report of the Tariff Commission’s report to President 
Hoover under date of March 26, 1929, on the costs of foreign and 
domestic production of window glass has been issued as a 44-page 
booklet. The proclamation of the President dated May 14, 1929, 
increasing rates of duty on cylinder, crown, and sheet glass, un- 
polished, is appended. The booklet contains a large amount of 
data collected by agents of the Commission, a Jarge part of which 
is identical with data and other statistics published in the Com- 
mission's Preliminary Statement of Information on the production 
and marketing of window glass issued previous to a public hearing 
at Washington last year. A substantial portion (11 pages) of the 
statement and illustrated descriptions of the several methods of 
producing window glass was published in THe GLAss INbDUsTry, 
issue of August, 1928. 





New Bottle Plant Makes Unusual Record 


A record for high quality production of bottles obtained im- 
mediately at the start of manufacturing operations in a new 
Canadian glass plant and characterized by a man of wide ex- 
perience in such matters as the “most remarkable record of 
the kind ever known for a new plant” has been given out by 
the H. L. Dixon Company who built the plant and installed 
the equipment referred to. 

The record shows that of 4,320 bottles delivered to a brewery 
6 were broken in crates, 3 in the soaker, 5 on the crowner, 
making a loss of only 14. Of the remaining 4,306 bottles, 9 
were broken in the pasteurizer making a total loss of 23 bottles 
out of the lot of 4,320. It is stated that a similar test and all 
subsequent tests show uniformly the same results. 


Construction Figures for June 


The volume of contracts awarded in the territory east of 
the Rocky Mountains during the month of June amounted to 
$545,891,100, according to the F. W. Dodge Corporation. This 
total represents a decline of 7 per cent when compared with 
the preceding month, but it should be remembered that the 
normal seasonal decline for June amounts to 6 per cent. When 
compared with the June total for 1928, however, the past 
month’s total represents a decline of 16 per cent. 

The total volume of new building and engineering work 
started during the first six months of the year amounted to 
$3,031,546,800 as compared with $3,444,867,500 for the corres- 
ponding period of last year, a decrease of 12 per cent. 





Southern Glass Company Reports Progress 


The Southern Glass Company, Los Angeles, Cal., manu- 
facturers of milk bottles, minerals, packers, and preservers 
ware, etc., will, it is stated, show in their report to be pub- 
lished later for the six months ended June 30, 1929, a sub- 
stantial increase in business over the corresponding period 
of last year. Faye G. Bennison, secretary, treasurer and 
general manager of the company is reported to have said that 
profits were somewhat larger than in the first half of 1928, 
when net gain was $39,092, equal to slightly more than 7c a 
share on the 500,000 shares of $1 par stock outstanding. The 
company is reported to be the largest manufacturer of bottles 
in the Los Angeles territory with plant capacity of 35,000,000 
bottles annually. 





Forecast of Atlantic State Shippers Advisory Board 


Reports of Standing Committees of the Atlantic States 
Advisory Board forecasting general business prospects from 
prospective car loadings during July, August and September, 
1929, have just been issued. The report of the Glass Con- 
tainer Committee of the Advisory Board, of which J. G. 
Magness is chairman, for the third quarter of 1929 gives the 
estimated number of cars that will be required for outbound 
shipments as 2,400. 

This represents a decrease from the second quarter of 1929 
of 7% per cent due to variation in seasonal requirements. It also 
represents an increase of 6 per cent over the actual shipments 
of the 3rd quarter of 1928 due to an increase in the demand. 

Comparing the estimates for the third quarter with the same 
period in 1928 the glass container requirements indicate an 
increase of 6 per cent in the number of cars that will be loaded 


during that period beginning July 1 and ending September 30. 





Economy Glass Company Changes Name 


The Economy Glass Company, Morgantown, W. Va., has 
changed its name to the Morgantown Glass Works, under 
which the company hitherto conducted its business. The 
name of the company is thus brought into conformity with 
the company's trade mark “Old Morgantown.” 





Feldspar Grinders Institute Incorporated 


A new organization, the Feldspar Grinders’ Institute, Inc., 
has been formed in the interests of and for the benefit of 
the feldspar grinding industry. L. Alfred Dennis of Golding- 
Keene Company, Keene, N. H. has been elected president; 
H. P. Margerum, Consolidated Feldspar Corporation, Tren- 
ton, N. J., vice president; C. H. Peddrick, Jr., United States 
Feldspar Corporation, New York, vice president; L. L. Hunt, 
Bedford Mining Company, Bedford, N. Y., secretary and 
treasurer. In addition to the above, the following were elected 
directors: Richard Wainford, Trenton Flint & Spar Com- 
pany, Trenton, N. J.; Norman G. Smith, Maine Feldspar 
Company, Brunswick, Me., and H. G. Maclear, Green Hill 
Mining Company, N. Y., W. J. Parker, 7 East 44th Street, 
New York, has been selected as commissioner of the Institute. 





Flint Glass Workers’ Election 


At the 53rd convention of the American Flint Glass Workers 
Union in Toledo, William P. Clarke, who has been president 
for over a dozen years was re-elected. Other national officers 
elected were M. J. Gillooly, vice-president, Charles J. Ship- 
man, secretary and treasurer, and Harry H. Cook, assistant 
secretary, all being residents of Toledo. Joseph O'Malley, 
Fostoria, O. and Arthur Elbert, Huntington, W. Va., were 
re-elected national representatives and organizers, and Thomas 
J. Gallagher, Pittsburgh, was chosen to succeed W. J. Ludlow, 
Toledo, as a national representative. It was decided to hold 
the 1930 convention at Toronto, Ontario. 


Semon Bache Marketing Ultraviolet Glass 


Semon Bache & Company, Greenwich and Morton Streets, 
New York, have issued a pamphlet devoted to “Sunlit” ultra- 
violet health glass. In this pamphlet the statement is made 
that solarization affects this brand of glass less than any 
other ultraviolet light transmitting glass. The statement is 
made that based on exhaustive tests “Sunlit” glass approxi- 
mately 2 mm. in thickness has been found to transmit 75 per 
cent of the ultraviolet rays before solarization and 65 per 
cent after complete solarization in ray length 313 mm. 





New Laminated Glass Manufacturing Concern 

The Shatterproof Glass Company, 131 So. Waterman Street, 
Detroit, Mich., was recently incorporated with a capital of 50,000 
shares no par value stock, to manufacture and distribute their 
“Shat-R-Proof” laminated glass. Actua! production was begun, 
they state, in 1928, after 3 years of experimental work and greatly 
increased facilities have recently been added. Tests by foremost 
experts, it is claimed, rank the company’s product among the first 
in the industry. Wm. B. Chase, Howard C. Chilson and J. €. 
Glazer are the incorporators. 





Half Year’s Production of Polished Plate Glass 


The production of polished plate glass for the month of June, 
1929 as compiled by P. A. Hughes, of Pittsburgh, secretary of the 
Plate Glass Manufacturers of America, was 12,278,002 sq. ft., as 
compared with 12,781,975 sq. ft. produced in the preceding month, 
May, 1929, and 11,354,299 sq. ft. produced in the corresponding 
month last year, June, 1928. 

This makes a total for the first six months of 1929 of 73,474,143 
sq. ft., as compared with a total of 64,261,633 sq. ft. for the first 
six months last year. 





The Libbey-Owens Sheet Glass Company Changes Name 


Libbey-Owens Glass Company is the name adopted in place 
of the title hitherto used by the Libbey-Owens Sheet Glass 
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Company, Toledo, O. The new name became effective July 
22, 1929. As the company is now manufacturing plate glass 
in addition to drawn sheet the old name was obviously not 
comprehensive in scope or appropriate to present conditions. 





Annual Wage Conferences 


Wage conferences between representatives of the pressed 
and blown glassware manufacturers and the wage commit- 
tees of the American Flint Glass Workers Union opened at 
Atlantic City on July 16 and continued until late in the 
month. Conferences of the bottle and container industry were 
scheduled to begin on July 25. 


Trade Activities 





The Fostoria Glass Company, Moundsville, W. Va., dur- 
ing the past month have been rebuilding their No. 2 furnace 
and stack. 

The International Glass Company’s old plant at North 
Millville, N. J., was badly damaged by fire on July 4, nine 
buildings being destroyed. 

The Triplex Safety Glass Company of Chicago has been 
incorporated by Daniel E. Noel, M. Ogden West, Paul V. 
Harper. Cutting, Moore & Sidley, 11 South La Salle Street, 
Chicago, are correspondents. 

The Australian Glass Manufacturers Company, Australia, 
who operate several glass plants are putting in equipment at 
one of them for making rolled glass. 

Blue Ridge Glass Corporation, Kingsport, Tenn., whose 
plant shut down recently, have practically completed repairs 
and changes and expect to resume manufacturing operations 
about the middle of August. 

The Owens-Illinois Glass Company, Toledo, O., accord- 
ing to press reports from Gas City, Ind., lost a payroll of 
$20,000 which was stolen by three bandits on July 12 who 
held up the Gas City State Bank. 

The Leadless Stained Glass Corporation it is reported, has 
changed its name to Warga Industries, Inc., New York City, 
with capital stock increased from $100,000 to $625,000 and 
20,000 to 25,000 shares of no par value. 

The Modern Window Glass Company’s charter rights 
obtained from the State of West Virginia have been annulled 
in the Circuit Court. William T. Lively has been appointed 
special receiver for the company’s holdings. 


The Imperial Glass Company, Bellaire, O., and the Rodefer 
Glass Works in the same city resumed operations in July after 
a brief suspension of operations, largely in the latter case for 
the purpose of taking the semi-annual inventory. 

The American Window Glass Company, according to a 
published rumor, will offer for sale their window glass plant 
at Kane, Pa., together with the company’s gas property, lines 
and pumping station located in McKean County. 


The Titanium Alloy Manufacturing Company, Ceramic 
Materials Division, R. D. Landrum, general manager, has 
changed its address from 6007 Euclid Avenue to B. F. Keith 
Building, Euclid and E. 17th Street, Cleveland, O. 

The Pierce Glass Company, Port Allegheny, Pa., recently 
resumed manufacturing operations after a shut down of several 
weeks during which a new tank was built, new machinery 
installed and the plant given a general overhauling. 

The Corning Glass Works bulb making plant at Wells- 
boro, N. Y., has put into operation during July their No. 2 
tank which with No. 1, already in operation, will practically 
double the factory’s output during the coming run. 

Binswanger & Company, Houston, Texas, have entered a 
complaint with the Interstate Commerce Commission alleging 
unreasonable and discriminatory rates on shipments of plate 
glass from Ottawa, Ill, and Toledo, O., to Houston, Texas. 

The Pittsburgh Plate Glass Company, has taken over the 
Eastwood Glass Company, Saginaw, Mich., and will operate 
it as a distributing branch, adding extensively to the line of 
products heretofore carried in stock by the Eastwood Com- 
pany. 


A. Solomon, president of L. Solomon & Son, Inc., 199 
Wooster Street, New York, well-known importers and dealers 
in polished plate, wire and rough rolled and window glass 
as well as numerous other glass products is spending his 
vacation abroad as usual having sailed on the SS. “France” 
on July 20. 

The Marienville Glass Company, Marienville, Pa., of which 
R. R. Underwood is president and general manager, are in- 
stalling an additional tank which it is stated will be used 
for flint glass, their existing tank being devoted to the pro- 
duction of amber glass. 

The Pittsburgh Plate Glass Company is placing in opera- 
tion its Ford City, Pa., No. 4 plant, the modernization of 
which has recently been accomplished at a cost of several 
million dollars. The production capacity of the plant has 
been greatly increased. 

The Carew-Leidgen, Inc., Muskegon Heights, Mich., has 
been organized with a capital of $10,000 to manufacture glass- 
ware, electric signs, etc. Incorporators are Nicholas C. Leid- 
gen, Detroit, Mich., E. J. Carew, Toledo, O., and Thomas 
B. Bennett, Muskegon. 

The Hazel-Atlas Glass Company of California, Ltd., will 
operate a new factory about to be constructed at Oakland, Cal., 
by its parent company, Hazel-Atlas Glass Company, Wheeling, 
W. Va., for the manufacture of glass containers and pressed 
ware, 

The Titanium Alloy Manufacturing Co., Ceramic Materials 
Division, has moved their office from 6007 Euclid Avenue, 
Cleveland,-O., to 1716-18 Keith Building, Euclid Avenue at 
East 17th Street. This organization is under the management 
of R. D. Landrum, well known throughout the ceramic trades. 

The Hazel-Atlas Glass Company’s plant at Grafton, W. 
Va., of which G. Wesley Evans is superintendent, is install- 
ing a new cullet handling and batch feeding system at a 
cost of approximately $75,000. It is stated that the plant is 
producing at present from 35 to 40 carloads of glass products 
weekly. 

Secretary of Labor James J. Davis, formerly active in the 
glass manufacturing industry, particularly in connection with 
labor problems, broadcast a radio. address on July 6 on the 
subject of “Safety and the Workers.” This address was one 
of a weekly series of radio talks sponsored by the National 
Safety Council. 

The Safety Glass Company at the annual meeting of the 
stockholders held recently at Adena, O., the following officers. 
and directors were elected: President, John G. Ickis, Adena; 
Vice-President, Barkley Moore, Cadiz; Secretary, George M.~ 
Oldham, Wheeling, W. Va.; Treasurer, E. B. Edwards, 
Philadelphia and Forrest Richmond, Toronto, Ohio. 

The Perfection Glass Company, St. Marys, W. Va., has 
been incorporated with $25,000 capital. The names of the 
incorporators are given as follows: Walter Clulo, Walter 
Koztoski, Walter Rezler, Claude St. Clair, Charles Oster- 
bloom, M. A. Davis and William Koach of Star City, 
Monongalia county, and J. L. Jaffee of Cleveland, O. 

The Wightman Bottle and Glass Manufacturing Company, 
Parkers Landing, Pa., confirmed the report that their factory, 
destroyed a couple of months ago by fire, is to be rebuilt at a 
cost of approximately $350,000. A crew of workers was set 
to work shortly after the fire occurred to clean up the site and 
construction of the new plant it is said will be pushed 
vigorously. 

Alanson B. Houghton, head of the Corning Glass Works, 
Corning, N. Y., and formerly Ambassador to Germany and 
England, has accepted membership on the general committee 
in charge of the world-wide celebration and “Light’s Golden 
Jubitee,” of the Fiftieth anniversary of the introduction of 
Edison's incandescent electric lamp.. Many other prominent 
persons are members of the committee. 


Scohy Sheet Glass Company, Sistersville, W. Va., conducts 


a mutual benefit association for its employes and prizes are 
given for practical ideas in factory improvement. One of the 


employes, H. Stetson, recently received a prize of $50 for 
successfully developing apparatus for cutting sheet glass. The 
Scohy factory was recently closed down for improvements. 
No date for the resumption of operations has been set. 
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The Society of Industrial Engineers, 16th National Conven- 
tion at Cleveland, O., will be held on Oct. 23-25 at Hotel 
Statler. Trends in industry will be discussed including the 
problems of adequate preparation to meet the inevitable 
economic changes of the future. Inspection trips through 
manufacturing plants will be made. 

The Glass Bottle Blowers Association of the United States 
and Canada at a meeting held at Atlantic City on July 16 re- 
elected James Maloney of tage 0° as president, W. W. 


Campbell, vice president; Harry Jenkins, secretary; Henry 
Halton, Alton, IIl., treasurer. The Association's wage con- 
ferences with the manufacturers opened on July 25 at Atlantic 
City. 


The Consolidated Feldspar Corporation, Trenton, N. J., 
announces that R. B. DuBois has become a member of their 
selling staff and will represent the Consolidated Feldspar Cor- 
poration, Golding Sons Company and Erwin Feldspar Co., 
Inc. in Ohio, West Virginia and Western Pennsylvania. Mr. 
DuBois is a graduate of Alfred University class of 1924 in their 
course of ceramic engineering and since graduating has been 
identified with the Standard Title Company and the New 
York Feldspar Company. 

The Pittsburgh Plate Glass Company is reported to have 
awarded a general contract to W. S. Bellows, Herskowitz 
Building, Oklahoma City, Okla., for the construction of a 
machine shop, storage and distributing buildings and other 
units as a part of the large new sheet glass plant which the 
company is erecting in that city. Other contracts are re- 
ported to have been with the Rust Engineering Company, 
Pittsburgh, for construction work and it is stated that con- 
tracts for the main buildings will soon be let. 

The Pittsburgh Plate Glass Company’s plant at Kokomo, 
Ind., of which Joseph Golightly is assistant superintendent, is 
constructing a flume of wood pipe, a quarter of a mile in 
length, 24” in diameter at the inner end and 42” at the exit end. 
The flume will be used for disposing of waste sand from the 
Kokomo factory glass grinding plant. A tract of 45 acres at 
the outer end of the flume will provide ample dumping space 
for a long time to come. The pumping system already in use 
will be devoted to forcing water and sand into the new flume. 


The Eclipse Glass Company, Inc., Thomaston, Conn., of 
which Anna Vogt, is president and H. Otto Vogt, secretary 
and treasurer, formerly known as the Eclipse Dial and Glass 
Company report that they are specializing in the bending 
of glass, round or odd shapes such as used in clock crystals, 
instruments, spot lights, search lights, oven thermometers, 
automobile tail lights, etc. They are also equipped to do 
drilling of glass and certain types of grinding. Printing 
on glass for advertising and decorative purposes is another 
of their lines. 

The Standard Plate Glass Company recently announced the 
election of the following officers: President, Charles W. 
Dahlinger, succeeding R. B. Tucker, who recently resigned; 
vice-President, Louis R. Schmertz who for many years has 
been general superintendent of the American Window Glass 
Company’s large plant at Jeannette, Pa., and J. Scott Walker, 
as manager of plate glass sales. Mr. Dahlinger is a well known 
Pittsburgh attorney and president of the Allegheny Trust 
Company. He was formerly chairman of the executive com- 
mittee of the old Columbia Plate Glass Company, Blairsville, 
Pa. Mr. Walker was formerly sales manager of the Inter- 


state Window Glass Company, Kane, Pa. 
The National Pigments & Chemical Company, St. Louis, 
Mo., a subsidiary of the National Lead Company, have as 


announced in the July issue, taken over the Fisher patents 
covering the use of barium sulphate and sulphide in glass from 
the Improved Glass Process Company of Cincinnati, O., sand 
announces that E. E. Fisher, the patentee of the process, is 
now associated with the National Pigments and Chemical 
Company in the capacity of glass technologist and that his 
services will be available to glass companies for the intro- 
duction of barium into their glass and for demonstrating the 
uses of barium in glass manufacture. The company states 
that a number of the larger glass companies have been 
successfully using the Fisher barium-process for the past two 
years. ) 


Reciprocating Air Compressor Sets, Single-Stage, Stationary. 


General Electric Company, Schenectady, N. Y., BULLETIN 
G. E. A-1119. Describes air cooled stationary reciprocating 
air compressor sets as used in practically every industry that 
utilizes compressed air, including sand blasting glass and 
operating pneumatic tools. BUuLLetin 1121 describes and illus- 
trates a portable type of the above machine. BULLETIN 
G. E. A.-1120, relates to two-stage, stationary reciprocating air 
compressor sets, and describes equipment which is suitable for 
operating pneumatic machinery, electropneumatic signals, fire 
signals, cleaning machinery and electric equipment sand 
blasting, paint and enamel spraying, air drilling, air hoists, 
etc. 


Coming Meetings 
The Piasinilasan Mesiints Pesdusaie Aamnaiethin will hold 
their annual convention at the Mayflower Hotel, W ashington, 
D. C., September 9 and 10, 1929. A review of the industry 
will be presented. 





Recent aii 


Edmund B. ‘aie. 
Edmund B. Thornton, founder 
Silica Company, Ottawa, IIl., died at his home in his native 
town, Bedford, Ind., on June 29, as a result of a heart attack. 
He was 73 years old. Besides his interest in the Ottawa 
Silica Company, Mr. Thornton had been some years ago the 
president of the Bedford Stone Works and the Imperial 
Stone Company but had retired from these organizations. 
He leaves a son, George A. Thornton, secretary and treasurer 
of the Ottawa Silica Company, of which his son-in-law P. 
S. McDougall is general manager. 





and president of the Ottawa 


Inquiries Received 


For further information address THE Gass INpUSTRY 


466. Can you give us the address of companies that manufacture 
fraternal order emblems such as one that could be laid in a mold 
and hot glass poured around it. 

467. Can you give me the name of a concern or concerns who 
manufacture glass products such as inkwells, paste bottles, etc. 

468. Where can I obtain thermos bottle blanks (glass). 


What the World Wants 


inquiries for American Goods nay gh in the 
Commerce, Washington, D. 


Specific Department of 


39261, Cee. manufacturing machinery. 
Africa: 39263, Plate glass, beveling machinery. 
39662, Earthenware, crockery and glassware. 

39733, Broken glass. 

39556, Glassware and chinaware. 

Finland: 39700, Milk bottles, cardboard, and aluminum bottle 
caps; and machines for capping and dating the bottles. 

Germany: 39701, Milk bottles, oon paper. 


Australia: 
South 
India: 
England: 
Mexico: 





READERS’ WANTS” 








AND OFFERS 


AUTOMATIC CONTROL ENGINEER 


WANTED :—College graduate with several years’ experience in 
automatic temperature control field. Knowledge of pyrometer and 
broad training in applications desired for engineering work in 
further applications of present instruments. Permanent position. 
Give full details of experience and training. Kindly enclose re- 
cent photograph or snapshot. Personnel Department, Leeds & 
Northrup Company, 4901 Stenton Ave., Philadelphia, Pa. 


PACKAGE MAN 


Thoroughly experienced in manufacture and use of WOODEN 
BOXES of all kinds; CORRUGATED CARTONS, and 
INTERIOR PACKING as adapted to packing of glass ware, open 
for engagement. Address O-7, c/o Tue Grass INnpustry, 50 
Church Street, New York. 
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Current Prices of Glass-Making Materials 
July 22, 1929 


Quotations furnished by various producers, manufacturers and dealers. 


Acid 
Citric (dom.) 
Hydrochloric (HCl) 20° tanks, per - 9 ib es , 10 
Hydrofiuoric (HF) 60% (lead carboy). ? 1312 
52% and 48% 10 10-:11% 
Nitric (HNO) 38° carboy ext, ave = Ib. 5.50 5.75 
Sulphuric (Hy SO,) 66° tank cars. 15.50 io 
Tartaric tb. .38 
Alconol, denatured eces ‘ ma e .52 
Aluminum hydrate (Al werd ° -04%%-.05 05 14-.06 
Aluminum oxide (Al, i“ 7 
Ammonium bifluoride (NH,) FHF > - 
Ammonia water (NH,OH) 26° oe. % 03 
Antimony, metallic (Sb) pee ss 
Antimony oxide (Sb2,03;) 
Antimony sulphide (Sb,S;) 
Arsenic trioxide (As,O;) (dense white), 


Carlots Less Cariots 
4 


Barium carbonate (BaCQO,;) 
Precipitated ‘ 57.50-59.50 
Natural, powdered, imported . ‘ 45.00 
Barium hydrate (Ba(OH),) Ib. ae 
Barium nitrate (Ba(NQOs3)2) 08% 
28.00-35.00 


* = 61. 50 
04%. 15% 


Barium selenite (BaSeQOs,) 

Barium sulphate, in bags 

Barium sulphate, glassmaker'’s, 
bulk, f.o.b. shipping point, 

Bone ash 

Borax (Na,B,0;10H,O) 

Boric -—_ (H;BO;) 


carlots, 
16.00 


06-.07 


"05%4-.05%  .06-.07 


Chromium oxide (Cr,0;) 
Cobalt oxide (Co,0;) 
In bbis 
In 10 Ib. 
Copper oxide 
Red (Cu,0) 
Black (CuQ) 
Biack prepared 
Cryolite (Nas;Al F,) Natural Greenland 
Kryolith) b. .09 
Artificial or Chemical oe 
Epsom salts (MgSO,) (imported) Per 100 Ib. — 
Feldspar— 


09% 
1.15-1.20 


ton 1t.00-12.50- 20. 00 12.50-22.00 


oy 50 
. . 11.00 3.5 
Fluorspar (CaF,) domestic, ground, 95- 
98% (max SiOe, 2%%) 
Bulk, carloads, f.o.b. mines 
In bags or barrels 
Formaldehyde 
Graphite (C) 
Iron oxide— 
Red (Fes Os) ae 
Black (FeO) : on 
Kaolin (f.o.b. mine) ..- . ais 9.0 
English, lump, f.o.b. New York......ton 14. 30025. 00 
Kryolith (see Cryolite) 
Lead chromate (PbCrQ,) 
Lead oxide (Pb;0,) (red lead) 


03% -.034% 
24.50--30.0( 


10% 





Litharge (PbO) 
Lime— 
oy (Ca(OH),) (in paper 
sack 
Burnt (Cad) ground, in bulk 
Burnt, ground, in paper sacks 
_ Burnt, ground, in 280 lb. bbls. — Dbl. 2.15-2.25 
Limestone (CaCQs) 2.00-2.50 
Magnesia (MgO)— 
Calcined, heavy (in bbls.) .. -06 
light (in bbls.) 
extra light (in bbls.) . ame 
Magnesium carbonate (MgCOQs;) Ib. .06 
Manganese 85% (MnO,) . .04 
Nickel oxide (Ni, 203), black— 
for nickel content 
Nickel monoxide (NiO), green— 
for nickel content 
Plaster of Paris, bags 
Potassium bichromate (K,Cr,0;) 
Crystals 
Ground 
Potassium carbona 
Calcined (K.CO,) . 96- 98% . P .07 
Hydrated 80-85% . . 06% 
Potassium chromate (K,CrO,) . 23-32 
Potassium hydrate (KOH) (caustic mee 


potash) 
Potassium nitrate (KNO,) ( 
es ( 


6.50-11.50 
8.00 
10.00-11.00 


.35-.3546 
23.00- 29. 00 


09% 
12 


-08 

05% -.06 
-16 
.24-.26 
.23 


PRR.) occcoce Ib 
Potassium a -« 


Powdered 


Rou 
Rutile (TiO,) powdered, 95% 
Salt cake, glassmakers (Na,SO,) 
Selenium (Se) eo 
Silver nitrate (AgNO.). 200 oz.) per oz. 
Soda ash (Na,CO;) dense, 58%— 

Bulk, on contract 


.20-.25 


1.90-2.00 
.361% 


In > 
Spot orders.. .025 per 100 lbs. higher 
Sodium bichromate (Na2Cr.0;) Ib. 
Sodium hydrate (NaOH) ae 
soda) Solid 
Soaium nitrate (NaNO;)— 
Refined (gran.) in bbis 
95 per cent 
Sodium selenite (NaeSeQ,) 
Sodium fluosilicate (Na SiF.) 
Sodium uranate (Na,UO,) Yellow or 
Orange 
Sulphur (S)— 
Peewers,. i BPI. .c .6.cceccce Per 100 lb 
Flowers, in bags 
Flour, heavy 
Tin chloride (SnCl,) sppunent 
Tin oxide (SnOz) in bbls. 


Uranium oxide (UO, black, 9 
100 Ib. tots » ¢ 6% U;0.) 


r 100 lb. 


American process, Bags : 

Zircon 
Granular (Milled .005-.02c higher) 
Crude, Gran. (Milled .005-.02c higher) 


Monthly Summary of United States Foreign Ceisiaeainass in Glen 





EXPORTS 
Corrected to June 24, 1929 


Glass 


Plate and window glass— 
Window glass, common, box 50 sq. 
Plate glass, unsilvered, sq. f 
Other window and plate glass 
Glass containers (bottles, vials and jars) 
Table glassware, 
Table and other mee are, cut or engraved 
Lamp chimneys and lantern globes 
Globes and shades for lighting fixtures 
Chemical glassware 
Electrical glassware, 
Other glassware 


and glass products (total) 


330,009 
107,738 
9,612 
31,535 
49,540 
13,298 
21,605 
181,185 


— M ay-———. 


1929 
1929 
t . ee, 
Quantity Value 
$4, 570, 499 


—, -—Five Months. Ending May, 
1929 928 


— 


4 a ce ee 
Quantity 


Value 
$897,663 


cr : 
Quantity Value 


$3,949,936 

2,045 
161,900 
298,445 


9,366 
61,486 


7,215 
874,400 
»387,846 


42,323 
288,533 
165,944 

1,373,484 
539,157 

46,818 
168,941 
252,514 

76,192 
179,440 
825,590 


9,440 
946,328 
2,001,629 


49,142 
331,913 
206.832 

,386,300 


862,270 
669,617 
87.656 





IMPORTS 
Corrected to June 24, 1929 
Glass and glass products 


Cylinder, crown and sheet— 

Unpolished, not bent, obscured, beveled, etc.— 
Weighing less than 80 pounds per case...dut. Ib. 
Weighing 80 pounds or over per case...dut. Ib. 

Polished and bent, obscured, beveled, colored, etc., 
unpolished and polished, and all silvered....dut. 

Plate glass— 
Polished, unsilvered 
Other 

Bottles, vials, jars, 
molded or presse 

Table and kitchen utensils 

Glassware, cut or decorated 

Blown glassware, n. e. s. 

Bottles, ornaments, gauge glasses and other 
OT ah SAT ECSRRES He apes a i SRE te ee ut. 

Bulbs for electric lamps . No. 1 

Chimneys, globes, shades, prisms and other 
illuminating glassware 

Articles and utensils for chemical, scientific, 
and experimental purposes................. dut. 

Other glassware 


2,916,601 5, 
3,041,840 131,390 
56,703 


dut. sq. ft, 
dut. sq. ft. 
carboys, 


1,662,686 
120,825 


350,972 
33,941 
demijohns and 
14,298 
28,004 
206,378 


676,284 








419.833 
3,082,884 


4,596,367 


6,737,011 


108,696 
431,800 
67,358 
392,882 


230,384 
549,644 








